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ABSTRACT

Objective: MedlinePlus Connect links patient portals and eleatrbealth record systems to targeted

health information from MedlinePlus.gov. MedlinePlus Connect currently support8-ICia and the
SNOMED CT CORE Problem List Subset for requests
diagnosis codes. MedlineRI€onnect will support ICEL0-CM in advance of the October 2013 date

when the Centers fdviedicaidand Medicareserviceswill require it for billing transactions. This project
explores the methodology for MedlinePlus Connect supportinglGOM requests.

Methods: Research on the transition to 1D-CM and the differences between I®BCM and ICB10-

CM was conducted to determine key areas relevant to MedlinePlus Connect. The General Equivalence
Mappings (GEMSs) released by tNational Center for HealtBtatistics (NCHSyvere applied to the

current MedlinePlus Health Topic mappings. The GEMs are forward and backward mappings between
ICD-9-CM and ICB10-CM, and indicate if a proposed mapping is identical or approximate. The author
matched the GEMs to thdedlinePlus health topic mappings to determine associationeéetiCD10-

CM and MedlinePlus Healthopics. The author analyzed a random sample oft1GICM to

MedlinePlus health topic mappings, as well as a purposive sample of codes within partieilar cod
groupings. Results will be compared with a separate mapping from List&ddiier (LHC)esearchers

that uses th&nified Medical Language SystedNLS) to map the MedlinePlus Health Topics and {CD
10-CM.

Results ICD-10-CM is approximately 5 timelarger than ICE9-CM and includes greater laterality,

specificity, and encounter specifications. Of the 23,485 code pairs in the GEMs forward mapping file

from ICD-9-CM to ICD-10-CM, 17,157 could be associated with a MedlinePlus Health Topic. Analysis

of an initial random sample from this combined GEMs and Health Topics file indicated that roughly 80%
of mappirgs flagged as approximate and®6f mappings flagged as identical provide appropriate

mappings between IGID0-CM and the Health Topics. Analysis@de groups from the Injury,

Poisoning, and Certain Other Consequences of External Causes chapter indicated patterns that will assist
future mappings between ICDD-CM and the Health Topics. Results from the UMLS mapping from

LHC are pending.

Conclusiors: Two potential methods are available to transition the MedlinePlus Health Topics from
ICD-9-CM to ICD-10-CM. While analysis is ongoing and the best method has yet to be determined, the
process will likely include automated methods combined with humaeweParticular categories of the
diagnosis codes will require more scrutiny. Regardless, MedlinePlus Connect must supfddHGED

prior to October 2013.



INTRODUCTION

MedlinePlus Connegcs afreeservice of the MtionalLibrary of Medicine (NLM)createdo link

electronic health recorEHR) systemsand patient portal® relevant information fronits consumer
health website, MedlePlus.gov.MedlinePlus is dreeonline consumer health resource of the NLM and
National Institutes of Health (N) that provides information abonoearly 900Health Topics (diseases,
conditions, and wellness issues) as well as drugs and supplefMedlisiePlus Conneclinks requests
from EHRs or patient portals to MedlinePlus information for diagnoses (problem cowesgations,

and lab test

This project focuses dhe requests for information on diagnoses. These are called problem code requests
and are supported by MedlinePlus ConnkledlinePlus Connect currently supports teasting

problemcode setsICD-9-CM (International Classification of Disease8,Bdition, Clinical

Modification) and SNOMEDBCT CORE Problem List Subset (Systematized Nomenclature of Medicine,
Clinical Terms, Clinical Observations Recording and Encoding Problem List SuUtigeb)edlinePlus
Connectcurrentlymatchesapproximatelyl2,000ICD-9-CM and5,500 SNOMED CTCOREProblem

List Subset codes tdedlinePlus consumer Healtropics. The codes are mapped to up to three unique
MedlinePlusHealth Topics.

Recentthangesecessitat® edlinePlus Connedb supportthe next version of the International
Classification of Diseas¢éCD-10-CM, in addition to ICB9-CM. The CGenters foMedicare and Medicaid
Services (CMSYequires that all health care providers and stakeholders transiémni®D-9-CM to
ICD-10-CM by October 2018r reimbursement of Medicare expenddsdlinePlusConnectmustbe
able tomapits Health Topics to ICD10-CM codesby this time

Naomi Miller and Stephanie Dennis from the NLM Public Services Division (RB8&posed this project
to explore the CMS change to I€ID-CM and to research how MedlinePlus Connect can best support
ICD-10-CM (seeAPPENDIX A: PROJECT PROPOSAL and APPENDIX B: PROJECT TIMELINE)
This projectds chal |l engeedinePlus Gonnbet 10 edital eelGD10net hod o |l ¢
CM codes to specific Healthopics sat can support requests from systems that use1GGM. This
project aimed to address this challenge by answering the following questions:

A What are the differences between KOECM and ICB10-CM for MedlinePlus Connect to

consider?
A What are the options available to facilitate thange
A How will MedlinePlus ConnecupportiCD-10-CM?

! The MedlinePlus Connect teagupports ICER-CM and the SNOMED CT CORE Problem List Subset primarily
0S0lFdzaS GKS /SyGdSNa F2NJ aSRAOFINB I yR a Soidat©problenligt/ a{ 0 NI
of current and active diagnoses based on-B2Da 2 NJ { b H33 @ 5838].¢ ¢



BACKGROUND

MEDLINEPLUS.GOV & MEDLINEPLUS CONNECT

MedlinePlus.gov is a free consumer health website produced by the NLM. It providesiage health
information in easy to understand language. One aspect of MedlinePlus are its Health Topics.
MedlinePlus has nearly 900 Health Topics that provide authoritaioemation on diseases, illnesses,
health conditions, and wellness issues. The MedlinePlus Health Topics provide the backbone for the
MedlinePlus website. Each Health Topic itaown page on MedlinePlukat provides information
regarding symptomsgauses, treatment and preventiags well as links to authoritative health information
sites The Health Topics are also available via an XML vocabulary file and include a list of synonyms, see
references, and MeSH headings for some tpld®e MedlinePla Health Topics are represented within
the Unified Medical Language System (UMLS) as a resource for people who need a list of consumer
health term$

MedlinePlus Connect provides a way for Electronic Health Records or Patitals Po link to
MedlinePlsin order to provide targeted consumer health information to patients, families, and health
care providers. To do this, MedlinePlus Connect accepts requests for information on diagnoses,
medications, and lab tests from an electronic health record, mdsreclated MedlinePlus information,
including Health Topicgror diagnosis or problem code requebtsdlinePlus Connect links IGB-CM
codesand SNOMED CT CORProblem List Subseatoncepts tddealthTopics. MedlinePlus Connect
alsomatches NDCs (Nati@l Drug Codes) or RXCUIs (RxNorm concept unique identifiers) to
medication informatiomnd LOINC (Logical Observation Identifiers Names and Codes) to lab test
information [1, 2]. The MedlinePlus Connect application programming interface (API) conforthe to
Health Level 7 (HL7) Infobutton specifications.

The MedlinePlus Connect team initiatlyeatedmappingguidelines(seeAPPENDIX D: ORIGINAL
MAPPING GUIDELINES)to determine the best way to associate4€0M codes with up to three
Health Topics. In 2008, the MedlinePlus Connect teavorked withLister Hill Center (LHC)esearchers
to increase the number a$sociatins between MedlinePlus Healtbfics and the ICE®-CM code set.
LHC researchers used an algorithm similar to the Restrict to MeSHthmgbthatuses relationships
within the UMLS to create mappings between {GICM and the MedlinePlus Health Topidhe
MedlinePlus Connect team manually reviewedaHhe g o r iiesulting®3)mappings many of which
were incorrect and therefore requieedensive reviewThe MedlinePlus Connect teamnd mappedn

*The MedlinePlus Health Topic XML is available henép://www.nlm.nih.gov/medlineplus/xml.html

3UMLS source information for MedlinePlus Connect (release 2011AA) is available here:
http://www.nlm.nih.gov/research/umls/sourcereleasedocs/current/MEDLINEPLUS/

“A description of the Restrict to MeSH Al gaorithm is ava
http://ii.nim.nih.gov/IMTI/RTM.shtml In addition, the following citation provides additional information about the
development and use of the algorithm: Bodenreider O, Nelson SJ, Hole WT, and Ch&w®ystiel synonymy:

exploiting the UMLS semantics in mapping vocabularies. Proc AMIA Symp. 1998B1.5°MC2232139.


http://www.nlm.nih.gov/medlineplus/xml.html
http://www.nlm.nih.gov/research/umls/sourcereleasedocs/current/MEDLINEPLUS/
http://ii.nlm.nih.gov/MTI/RTM.shtml

additional 10,000 code$he MedlinePlus Connect team manually updatesnidngpingswith each ICD
9-CM release.The tearalso monitos null responseanddevelos new health topic pages

It is essential that MedlinePlus Connect support the next version of the International Classification of
Disease, ICBLO-CM, by October 2013. To do sihe MedlinePlus Connect teamust create mappings
between the Health Topics and IID-CM.

ICD-9-CM AND ICD-10-CM

MedlinePlus Connect crantly returns specific Healthopicsfor problem code requests from two

clinical vocabularies used to code medical records for diagndkissection focuses on one of those

vocabularies, the International ClassificatiorDideas€ICD). The ICD originated in the 1890s to

classify international mortality and morbidity [14] and is currently published by the World Health
Organization (WHO) to fipromote international <comp
and presentation of mortality statisticsd [3]. The
ICD. The U.S. uses a clinical modification (Chfthe ICD. This clinical modification (CM) is used in

the U.S. to assign codes in inpatient, outpatien,@ivate practices settings asgrimarily associated

with U.S. billing and reimbursement purposes.

The current version used in the U.S. is the International Classification of Dis@&selitioni Clinical
Modification (ICD-9-CM). ICD-9-CM was deeloped by the National Center for Health Statistics

(NCHS) in 1977 and adopted in 1979 for use in the United States [5, p. 15]. The Health Insurance
Portability and Accountability Act of 1996 (HIPAA) made IECM a national standard code set. ICD
9-CM is comprised of three volumes. The first two volumes include diagnosis related codes and disease
and health condition codes while tiérd volume includes procedure codes for inpatient use. Thed}CD

CM coding system consists of a core classification okthodivedigit codes and is hierarchically

structured 16]. NCHS and CMS oversee changes and updates te9{CB.

After WHO developed ICELO in 1992, lhe NCHS developed the initial draft of the clinical modification
of ICD-10 foruse inthe USin1997n c o | | a b a TeahhicalbAdvisovy Partel afid extensive
additional consultation with physician groups, clinical coders, and others to assure clinical accuracy and
ut i [10].t GM& maintains ICELO-CM Volume 3 and ICBLO-PCS for inpatient procede reporting

[5, p. 5] In 2009,Health and Human Services (HHS)/Civgjuired the adoption of IGDO-CM/PCS to
replace ICB9-CM by October 1, 2013 for all covered entitifs p. 19] The 2011 release of IGDO-

CM?®is themost recent release availablée next release will occur in October 2011 when codes will be
partidly frozen until October 2014 [11]The ICD-10-CM coding system is also hierarchically structured
and consists of a core classification of three to seligihcodes. The first digit cfach ICD10-CM code

is designated by a letter that represents the1GICM chapter. The second and third numeric digits
represent the chapter section. A decimal follows the first three digits. Zero to four alphanumeric
characters come after the decimat@ding to the location in the IGDO-CM hierarchy.

®>The HHS Final Rule was published on January 16, 2009 (45 CFR Part 162)

® cDC website for IGDD-CM and its 2011 releasgtp://www.cdc.gov/nchs/icd/icd10cm.htm#10update



http://www.cdc.gov/nchs/icd/icd10cm.htm#10update

DIFFERENCES BETWEEN ICD -9-CM AND ICD -10-CM

Tablel outlines several of the differences between4&DM and ICD10-CM. For instance, the number
of codes significantly increased from approximately 14,500 codes to approximately 69,000 codes for
reasons including laterality, greater specificity, and speeifmunter extensions (initial, subsequent,
sequelae).

Table 1: Comparison of ICD-9-CM and ICD-10-CM*

Category ICD-9-CM ICD-10-CM

Length 3-5 Numeric Characters (plus V & E codes) 3-7 Alphanumeric Characters

Size Approximately 14,500 codes Approximately 69,000 available codes

Structure First digit may be alpha (E or V) or numeric; Digit 1 is alpha; digits 2 and 3 are numeric;
digits 25 are numeric digits 47 are alpha or numeric

Flexibility Limited space for adding new codes Flexible for adding new codes

Granularity | Granular Very granular

Laterality Lacks laterality Has laterality (i.e., codes identifying right v

left)

*Modifiedtable based on theltée from p. 1 [8]. Numberfom[9].

CMS writes that ICD10-CM includes a number of improvemeitsn ¢ | utlee iaddigon @f information
relevant to ambulatory and managed care encounters; expanded injury codes; the creation of combination
diagnosis/symptom codés éincorporation of common 4th and 5th digitb classificationé and
greater specificity in code assignméfit0]. ICD-10-CM updated it®rganization and categorization of
diseaseanduses more appropriate disease descripfigh$Some code sectiomhangd while others
such as infectious disease, neoplasm, eye and ear codes, are similadtlh@&Dand ICD9-CM [9, 6,
4]. Changes include ancrease in diabetes codes (EO5, E09, E10, E11, E13xmadchdednjury,
alcohol and substance abuse, and posatipe complications sectiord]. ICD-10-CM restructured
chapterssuch agObstetrics [9]. hjuriesin ICD-10-CM arenow figrouped by body paratherthan by
cat egor i e sp.d.fForéexanple,inyGED-GM4all fractures, dislocations, or sprains and
strains were grouped togethregardless of body location. In ICID-CM, the type of injury falls under
the body location. Fractures are no longer in one location but within each leatigiha(e.g., Injuries to
the head (SOD S09).

In addition, several chapters significantly increaseaumber of codegsrigure 1 from Steven Steindé]
illustrates the relative increase in the number of terms perIEOM chapter (shown in thedotk bars).

The ICDs are structured according to chapters, with each chapter representing a different body system or
disease category (neoplasm, efthe figure shows how many times bigger each-llYinternational

version) and ICBLO-CM (US version) chater is than the corresponding I€I2CM chapter. While based

on older data and the numbers have changed with new relgeestsldllustrates the drastic changes.

9



Several chaptergrewmore than 5 timengerin the transition from ICED-CM to ICD-10-CM,
including (international chapter numbers in parentheses):

T (X)) MO0-M99: Diseases of the musculoskeletal system and connective tissue,
T (XV) O00-0O9A: Pregnancy, childbirth, & puerperium

1 (XIX) SO0-T88: Injury, poisoning, and certain other consequentesternal causes
T (XX) V00-Y99: External causes of mortality

Figure 1: Relative increase in terms of the international version, ICBL0-CM versus ICD-9-CM*
30

25

20

Times increase over 9-CM

Jaddddalldaad

MR R R T R R PO R
International Version Chapter Number

O International Version Il 10-CM
Figure from[6] Steindel S. International classification of disease&, ddition, clinical modification and procedure
coding system: descriptive overview of the next generation HIPAA codé& setsMed Inform Assoc. 2010 May;
17(3): 274 282doi: 10.1136/jamia.2009.001230

The changeo ICD-10-CM from ICD-9-CM includesthe replacement of ICD-CM Volume 3 by ICB10
procedure coding system (P{86) p. 273. While the new ICD10-PCS codes are an important change to
ICD-10-CM/PCS the MedlinePlus Connect team will not focus on {0BPCS sincéhe team'primary
focus ison problem lists (diagnoses), medication lists, and laboratory results

Many of these changés.g., laterality, encounter identificatiow)ll not have a majoimpacton

Medl i nePl us Connec tl6-GM cadedodt the damatioexparsipndit o | CD
reorganization will certainly affect how quickly MedlinePlus Connect can supporiiBOM.

Medl i nePlus Connectds current mapping methods and
code to be explicitly mapped to up to three specific HealfficoT helack of dynamic processing and

automatic application of Health Topics to a swatch of similar codes means that the increase in the number

of codes will require a significant amount of manual work and review for MedlinePlus Connect to support
ICD-10-CM.

10
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APPENDIX C: SUGGESTED READING LISProvides additional information regarding the ICDs,
mapping, andhe research discussed in the methodology section.

METHODOLOGY

While the initial background research answered the first questi A w h alifferencebetveere ICB9-
CM and ICD10-C M otheAssociate Fellowwocused oransweringhe remainingquestiongo develop the
overall methodology

1 What are the options available to facilitate the transition?
1 How will MedlinePlus Connect implement the tsition to ICD-10-CM?

The Associate Fellowesearched methods to facilitate the transitionaaradyzed two mapping optiots
determine the feasibility of using them to help MedlinePlus Connect suppo 0&IM.

PHASE I: RESEARCH

GENERAL EQUIVALENCE MAPP INGS

Research on mapping and crosswalks available betwee®CR2 and ICD10-CM revealed aearthof
availableoptions. The General Equivalence Mappings (GEBI8}he primary option discussed within
the literature, although proprietary IGBCM to ICD-10-CM mapping tools also exigi3]. A number of
groups, including the National Center for Health Statistics (NCHS), the Centers for Medicare and
Medicaid (CMS), the American Health Information Management Association (AHIMA), the American
Hospital Associatin, and the 3M Health Information Systems helped produce the GENIs

The GEMS provide a network of relationships between-820M and ICBG10-CM that can be used to
create customized mappings between4&0M and 16CM. NCHS and CMS only plan to maintaime
GEMSs until October 2013Butler 2007 providesseveralGEMsdefinitions

T a free, fApublic domain reference mappi-ng étool
term clinical studies, develop applicatispecific mappings, and analyze data aiéd during
the trans[i2y i on periodo

T Atway translation dictionaries for diagnosi sét
sets and assist users in making informed decisions about how to link the codes in a way that
meets thEr needsbo

The ICD-10-CM GEMs contain tweeparat€&SEMs files describedn Table 2 with examples shown in
Table 3.Separate forward and backward mapping files are available for diagnosis @ftMsrocedure
GEMZ. Each file contains code pairs containing one code &ach code set.

" https://www.cms.gov/ICD10/11b1 2011 ICD10CM_and GEMs.asp

8 https://www.cms.gov/ICD10/11b_2011 ICD10PCS.asp
11
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Table 2. GEMS File Descriptions

GEMS Files Direction Number
1. Forward mapping file ICD-9-CM to ICD-10- 23,485 code sets
CM 17,156 code sets with associated Health Topics

2. Backward mapping file ICD-10-CM to ICD-9-

CM

78,129 code sets
60,295 code sets with associated Health Topics

Table 3: GEMS Text File Examples

DiagnosisForward Majpings
9cm to 10cm gem.txt

DiagnosisBackward Mapings

10cm to 9cm gem.txt

ICD9CM ICD10CM Flags

ICD10CM ICD9CM Flags

0019 A009 00000
0020 A0100 10000
0021 A011 00000

A009
A0100
A0101

0019 00000
0020 10000
0020 10000

As seen in the examplesTiable 2 andable 3, hese GEMsfiles provideflags, orinformationnecessary

to extract and use the code pdaseache n d

us er 0s The fagiriditaie ¢he type ef dhatch

found for each code paifhe first three flags are described beland also represented withiiable 4

1 Approximate flag: indicates if the source and target entries are considered equivalent (a 1

indicates equivalence and a O indicates approximate).
1 No map flaga lindicates the code in the source system is not linked to any code in the target

system.

1 Combination flag: indicates whether or not multiple target system codes are required to satisfy

the full meaning of the mapped code from the sosyséem §]. When the combination code is

turned on(set to 1) the two last fields after the flags are usHukse fields represent the scenario

and choice list fields and allow the user to collate entries with a combination code.

Table 4: GEMs Flags and Descriptions

Approximate No Map
Meaning [Flag] [Flag] Combination [Flag]
No onecode in the target system expresses 1 0 0
the same essential meaning as the code in
source system
The source and target codes are considerec 0 0 0
equivalent
More than one code in the target system is 1 0 1
required to satisfy the full equivalent meanin
of a code in the source system
A code in the source system is not linked to 0 1 0
any code in the target system

12




Two additionalflags provide context to the combination flag:

1 Scenario flag: AA scenari o de ssbucesydteensliagoasie v ar i
as specified in a combination coded (GEMS docu
T Choice List: fA scenario i s subdivided into tw

that must be linked together as a unit in an applied mggpieatisfy the equivalent meaning of

the combination code in the source system. A choice list contains one or more codes in the target
system that expresses a portion of the meaning
documentation and Userds Gui de)

The GEMS contain a variety of match types between®3IM and ICD10-CM, as shown iTable 5.

Table 5: Percentages of Types of Matches (from [1B

Mapping Categories ICD-10to ICD-9 ICD-9to ICD-10
No Match 1.2% 3.0%

1-to-1 Exact Match 5.0% 24.2%

1-to-1 Approximate Match with 1 Choice 82.6% 49.1%

1-to-1 Approximate Match with Multiple Choices 4.3% 18.7%
1-to-Many Match with 1 Scenario 6.6% 2.1%

1-to-Many Match with Multiple Scenarios 0.2% 2.9%
MEETINGS

The Associatd~ellow metwith severaNLM staff to determine the best methtmsupport ICB10-CM:

1 MedlinePlus Connect tegrRublic Services Division: Gain a betterderstandf the
MedlinePlus Connect background and pragject
1 Jan Willis MEDLARS Management Sectio@aina better idea of the research being conducted
on vocabularies at the NLM
1 Kin Wah Fung Lister Hill Center: Dscuss questions re&t to the curreriCD-9-CM / Health
Topic mappings, mappingsources available from the NLlsInd the GEMs
9 Vivian Auld, National Information Center on Health Services Research ealfiHCare
Technology (NICHSR): Bcuss the GEMs and expansions to SNOMED CT CORE Subset
9 Olivier Bodenreideand Lee Peterd.ister Hill Center: bDscuss the Lister HilCenter (LHC)
UMLS mgpping algorithm
Each provided valuable insight to the project (notes etactmeetings available iIAPPENDIX E:
NOTES FROM SELECT MEETINGS)

The teanmpursuedhe following methods adnalysisbased orthe research phase and suggestions from
NLM staff:

1. Analyze asample of théCD-10-CM codes mapped to Health Topics usteg§Ms to determine the
feasibility of using the GEMs to create associatizgardom sampleselectsample, combination
sample) The MallinePlus team will use the GEMs to update the existing®3IM mapping to
ICD-10-CM. This allows the team to use their existing mappings tc3<IM. Based on their
research, the team was interested to see if the GEMs could be used to crosswalk the Health Topics
from ICD-9-CM to ICD-10-CM.
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2. Work with Olivier Bodenreideand Lee Peters twn ther original algorithmusing theUMLS to
associate ICELO-CM codeswith MedlinePlus Health Topicg.his process requires that the team
begin anew. New mappings between KL®CM and the Health Topics will result.

3. Compare the two methods to determine the best option for MedlinePlus Ctinsgport ICBD10-
CM.

PHASE II: ANALYSIS
ANALYSIS METHOD I: GENERAL EQUIVALENCE MAPPINGS (GEMS)

GEMS RANDOM SAMPLE

The Associate Fellow created an Access databikaehe GEMs text files and the existing MedlinePlus
Connect fileqAPPENDIX F: ACCESS & EXCEL INSTRUCTIONSA queryretrieved 9cm to 10cm
equivalence mappingghe code definitions, and all mapped Health TopResultsshowed the ICED-

CM codes, the descriptions of the IGBCM codes, the associated €D codes and their descriptions,
MedlinePlus topics associated with each {&CM code, and the GEMs flag¥Vhile checkinghe data

for errors theAssociate Fellovdiscoveredh number of duplicates within the MedlinePlus Health Topics
file and senthese topicso the MedlinePlus Gmect team for review and cleap. TheAssocide Fellow
then uploaded the updated file into Access.

Theforward mapping file (CM to 10CM) contained 23,484 associations. Out of these 23,484
associations, 17,156 were assodatdth Health Dpics. These 1156 associations were pulled into an
Excelworkbook A sample size of 376 was determined such that it would allow analysis of results with a
95 percent confidence levahd a 5 percent margin of ertor

Prior to review, e authorfiltered the sample according to the flags (identical, etc.) ndiroo that the
percentages of the sample and population were consistent (reSidtdént). The authonotedif the
ICD-10-CM code mapped to the IC®CM code matched the associategblhTopic.

Table 6: ICD-9-CM to ICD -10-CM GEMs

Population (17156) Sample (376)
Flag # % # %
Identical 2789 16.26% 52  13.83%
Approximate 14367 83.74% 324 86.17%
No Map 14 0.08% 0 0.00%
Combination 1568 9.14% 44 11.70%
Scenario 1568 (16) 9.14% 44 (1:4)  11.70%
Choice 1568 (12) 9.14% 44(1-2) 11.70%

° The Associate Fellow used the Raosoft web (ot ://www.raosoft.com/samplesize.htn)lto cdculate the
Al YLX S aAal § yR {{F ¢ NSBtipOshttréklconR 8ols/Randynd S )d dateryiifeNde i 2 NJ
randomly selected sample.
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Having determinethat thesample and populatigpercentages of each type of datreapproximately
consistent based on the flags, &ssociatd~ellow reviewed all identical mappingsd approximate
mappingswithin the sampland indicatedff the ICD-10-CM code and the Healthopic were a good
associatioror if the ICD-10-CM code and the health topic were not a good association

TheAssociate Fellow categorized theppingswithin severakategories:

1

No Problem The mappingvas appropriate and providedj@aod association to a MedlinePlus
Health Topic.

6Del ete Health Topicbd or 06 DeTheentamingteqairestah
Health Topicto be deleted and in some cases andileaith Topicadded in order torpvide an
appropriate mapping

Need Additional Health TopicThe initialHealth Topicassigned using the GEMs is correct.
Adding an additionaHealth Topicwill further enhance the mapping.

Delete Health TopicTheHealth Topicshould be deleted becaliseannotbe correctly
associateavith the code.

Topi c.

M+ Problem: The GEMs mapping is correct but the original MedlinePlus Health Topic assigned

to the ICD9-CM term is incorrect and therefore this mistake still exists.

Delete association. The associationnssn the ICB10-CM code and the MedlinePlus Heath
Topic is not appropriate and no MedlinePlus Health Topic is appropriate for th&HCIM
code.

Discussion of this analysis is found in tResultssection.

GEMS SELECTIVE SAMPLE

The Associatdellow analyzed a additional sample of,Q70 mappings fron$00i T89: Injury,
Poisoning and Certaintfler Consequences d&xternalCauseshapterof the GEMsforward mappindile
to better determine patterfrem one chapteof ICD-10-CM. The Associatd-ellow chose thihapter
because it included the largest numbeissfies from the random samplitige largest number of new
overall codesanddifferent organization thapreviously found in ICED-CM whereinjurieswere

groupedby body part instead of injuryThe authoreviewedsectionf codes from each distinct subset

within SO0 and T89The sample was not a true random samplewahide suggestions can be made from
thechapter, it is not guaranteed to provadeaccurate representation of the entire population of the
chapteror of ICD-10-CM and the GEMs mappingBiscussion of this analysis is found in RESULTS
section.

ANALYSIS METHOD 2: LISTER HILL CENTER (LHC) i UMLS ALGORITHM
Olivier Bodenreider and leePeters frombHC usedthe algorithmoriginally created to map IGB-CM

codes to MedlinePlus Health Topics to create a mapping fZ@vl0-CM to MedlinePlus Health Topics

using relationships found within the Unified Medical Language System (UMIL£)r mapping did not
include ICD10-PCS codes.
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The algorithmusesthree main methods to provide the mappings:

1. (I) Synonymy Usethe UMLS to determine synonymous terms. Synonymous terntdes
with the sam&JMLS concept, or CUI value (Concept Uniquiehtifier). Approximately 1% of
the mappings are synonymous.

2. (A) Explicit mapping found in a given source: If no direct equivalence or synonymy is finend,
algorithm findsmappings asserted by another source irUiieS. Mappings are useshen one
sour@ points to a concept that is synonymous to a Health Topic.

3. (G/x) Mapping identified from the ancestors of the source concept: For any givetOiCBI
concept, take all UMLS ancestors of |1aD-CM and determine if these ancestors are
synonymous with anyfahe Health Topics or mappings foundnrethod2. Filter concepts that
are ancestors of these synonyms and keep the ancestors closest to the child. The majority of
mappings are from this methodthree categories came from this method: G/Parents (G/P),
G/Children (G/C), and G/Siblings (G/S)

4. (O) Other

TheAssociate Fellow reviewetbde sections frorthefirsttwov er si ons of the algorit
identified areas witrcorrect andncorrectmappings The Associate Fellow also realized that Health

Topic fiseed references from the MedlinePlus Conne
Associate Fellow worked with Olivier Bodenreider and Lee Peters on this issue. The LHC researchers
resolvedaliseed references to the Health -TI®GMicedss so t he
and Health TopicdAt the end of thé\ssociate Fellowship Springroject, the team conducted a handoff

to Rex Robison and Anna Ripple wivill continue the review andnalysis with théMedlinePlus

Connect and LH@eams.

RESULTS

GEMS ANALYSIS

GEMs METHOD 1: RANDOM SAMPLING

Only 16% of thetotal forward mapping GEMs and 14% of the sample of{@é6ide identical matches
while 84% of thetotal forward mappingsEMsand86% of the sample of 376 provide approximate
matches. The gsociatd~ellow analyzed the random sample to geke identical matches require any
reviewandhow many of these approximate matches are useful for MedlinePlus Cohgeetl wago
determindf approximate matches are useful for MedlinePlus Connect and the extent to which manual
review is necessary. The comparison viiHC data will allow us to determine which requires the least
amount of manual review and the most exact matches.

Fifty-two mappings out of the initial sample of 376 were identical matches. Out of5Ae2® had ICD
10-CM descriptions that were similar to but not exactly identical in wording to theQtCIM
descriptionsThirteenof these 2%ave descriptionthat while slightly differenarealmost exactly the
samein meaning The remaining 4 haddifferentdescriptiondut similar meaningsAll the identical

16



matches were analyzed andlalk 2provided appropriate associations for MedlinePlus Connect to use
within an EHR.Therefore, 96% of all identi¢ matches provide appropriate Healthpics.

While the sample of 324 approximate mappings incll&{81%) correct mappingsr mappings where
the health topic originally assigned to the KOECM code also wiked for the ICD10-CM code,62
approximate mappings (19% of approximate mappings) provided incorrect or problematic mappings.
Severalbroadcategories of differences were obser(@ekTable 7andTable 8)

Table 7: SampleBreakdown

Issue Category Identical Matches . Approx. Matches : Overall Matches
# % ! # % ! # %
No Issue 50 96.1%: 262 80.9%: 312 83.0%
Need additional Health Topic. : 1 1.9% ! 9 2.8%': 10 2.7%
Delete Health Topic. Add Health Topic. | 1 1.9%: 21 6.5%: 22 5.9%
Delete Health Topic. ; 0 0% ! 26 8.0% ! 26 6.9%
Delete Association 0 0% | 6 1.9%! 6 1.6%

Table 8: Approximate Mapping Issues and Examples

Category

ICD-9-CM Code

ICD-10-CM Code

Health Topics

No Issue

additional
Health Topic.
Delete Health
topic. Add
Health topic.

Delete Health
Topic

Association

370.9 Unspecified keratitis
984.9 Toxic effect of
unspecified lead compound

V13.1 Personal history of

trophoblastic disease

989.5 Toxiceffect of venom

V58.2 Blood transfusion

without reporting diagnosis

H16.9 Unspecified keratitis

M1A.10x1 Leadinduced

chronic gout, unspecified site,

with tophus (tophi)

Z87.59 Personal history of othe

complications of pregnancy,

childbirth, and the puerperium

T63.441A Toxic effect of venornr

of bees, accidental, initial

encounter

Z51.89Encounter for other

specified aftercare

Corneal Disorders
Lead Poisoning
[Add Gout]

Cancer and Pregnancy
[Delete Cancer and
Pregnancy. Add Pregnaniy

Insect Bites and Stings,
Animal Bites, Spider Bites
[Delete Animal Bites &
Spider Bitek

Blood Transfusion and
Donation

[Delete completely]

The initial random sample of 376 codes also covered all chapters from tHE)CB classification, also
illustrated inTable 9.As previously seen iRigure 1 severakchaptergequire more review to
accommodate the increase in changes:

1 MOOiT M99: Diseases of the musculoskeletal system and connective tissue

1 POO - P96: Certain conditions originating in the perinatal period
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9 SO0V T88: Injury, poisoning and certaother consequences of external causes

1 Z007 Z99: Factors influencing health status and contact with health services

The sample review confirmed these findings anddditionfound severathapterghatcontain
significantly more issues than others, imthg those below. e following additionathaptercomprised
approximatelys% or more oftheissuesn the sample:

1 EOO-E89: Endocrine, nutritional and metabolic diseases
I KO0O0-K94: Diseases of the digestive system
T MOOT M99: Diseases of the musculoskeletgdtem and connective tissue
T POO - P96: Certain conditions originating in the perinatal period
I SO00i T88: Injury, poisoning and certain other consequences of external causes
1 Z007i Z99: Factors influencing health status and contact with health services
Table 9: Distribution of sample across ICD10-CM chapters*
#in sample # problems
Category (% of (% of all
Code Category Description sample) problems)
A00T B99 Certain infectious and parasitic diseases 20 (5.32%) 2 (3.1 %)
C00-D49 Neoplasms 19 (5.05%) 0 (0%)
D50-D89 Diseases of the blood and blefmming organs and certain 4 (1.06%) 0 (0%)
disorders involving the immune mechanism
EOO-E89 Endocrine, nutritional, and metabolic diseases 9 (2.39%) 3 (4.7%)
FO1-F99 Mental and behavioral disorders 7 (1.86%) 0 (0%)
G007 G99 Diseases of the nervous system 6 (1.6% 1(1.6%)
HOOT H59  Diseases of the eye and adnexa 15 (3.99%) 0 (0%)
H607 H95  Diseases of the ear and mastoid process 3 (0.8%) 1 (1.6%)
1007 199 Diseases of the circulatory system 10 (2.66%) 0 (0%)
J00-J99 Diseases of the respiratory system 3 (0.8%) 0 (0%)
KOO K94 Diseases of the digestive system 12 (3.19%) 3 (4.7%)
LOOT L99 Diseases of the skin and subcutaneous tissue 7 (1.86%) 2 (3.1%)
MO0-M99 Diseases of the musculoskeletal system and connective tissue 28 (7.45%) 9 (14.1%)
NOOT N99 Diseases of the genitourinary system 10 (2.66%) 2 (3.1%)
0007 O9A  Pregnancy, childbirth, and the puerperium 24 (6.38%) 3 (4.7%)
POOT P96 Certain conditions originating in the perinatal period 5 (1.33%) 4 (6.3%)
Q007 Q99  Congenital malformations, deformations and chromosomal 11 (2.93%) 2 (3.1%)
abnormalities
ROO-R99 Symptoms, signs and abnormal clinical and laboratory findings 7 (1.86%) 2 (3.1%)
NEC
S00T88 Injury, poisoning and certain other consequences of external 155 (41.22%) 25 (39.1%)
causes
V00-Y99 External causes of morbidity 3 (0.8%) 1(1.6%)
Z00-Z99 Factors influencing health status and contact with health servic 18 (4.79%) 4 (6.3%)
*M odified table froni6]
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GEMS METHOD 2: GEMs SELECTIVE SAMPLE FROM SO00i T89

While the initial random sampling showed that the GEMs did provide an option to slipizivt, we

wanted to get a better idea of how the GEMs associated the Health Topics16-END codes within

groupings or sections of IGDO-CM. For this reason, thes&ociate~ellow analyzed a select sample of

GEMs fromt h Imjuryi poisoning, and certamt her consequences of external
contained the greatest number of issues and the greatest number of new codsso@iatdrellow

wanted to better determine patterns within code groupings and to review how mappings compare in

relation to their ancestors and children.

The review of 107@amplemappings from the -T89 chapterof the forward mappindCD-9-CM to
ICD-10-CM GEM s file” allowed a morén-depthreview of how mapings compare to their siblings,
children and cousinand to determine how the GEMs work witlsections or groupingsef ICD-10-
CM. Groupingswere selecteffom the different subsectiond the SO0T T89 chapter Similar
categorizations were useditatially evaluate théendividual mappings within eadjrouping(seeTable
10). All codesfrom this samplenapped tdMedlinePlus Health Topics.

Table 10: Issue Categories Selective Sample

Category Health Topics ICD-9-CM ICD-10-CM
No Problem Fractures; Nose 802.0 Nasabones, closed S02.2xxa Fracture of nasal
Disorders fracture bones, initial encounter for

closed fracture

Delete Health Fractures; Traumatic 804.60 Open fractures involving S06.330A Contusion and

Topic. Brain Injuries(delete  skull or face with other bones, laceration of cerebrum,
fractures) with cerebral laceration and unspecified, without loss of
contusion, with state of consciousness, initial encounte

consciousness unspecified
' Delete Health  Dislocations; Wrist ~ 833.13 Open dislocation of S615.09A Unspecified open
Topic. Add Injuries and Disorders midcarpal (joint) wound of unspecified wrist,
Health Topic. (delete dislocations, initial encounter
add wounds)
' Need additional  Fractures (add Neck  733.82 Nonunion of fracture ~ S12.001K Unspecified
Health Topic Injuries and Disorders, nondisplaced fracture of first
cervical vertebra, subsequent
encounter for fracture with
nonunion

Delete N/A N/A N/A
Association

19 A total of 4979 SXX codes and 1280 TXX codes, faalafd@259 codes are found in these complete sections of
the ICD9-CM to ICELO-CM GEMs file.
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While the sample was not a true representative sample and therefore it is expected that additional
problematic areas are found within the dagyeral types afodes within SOO'89 frequently
encountered issues or demonstrated themes, as s€ahlan1l.

Table 11: SO0-T89 Select Issues

1

A substantial number of ICIRO-CM codes are not included in the forward mapping tt@tM+Connect team
should reviewThese are available in the backward mapping fany of thesamissing codegclude
siblings of codes low within the hierarchy that can share Health Tapiids others include codes highep
the hierarchy. For example, all codes until S00.02XA [Blister of scalp, initial encoantemjappedtbut
S00.03XA [Contusiomf Scalp] and S00.04XA [External constriction of part of scalp] are not included.

Duplicationoccurs frequently wheane ICD-10-CM code hasnultiple Health Topics, some unrelated,
because of the different IGB-CM codes mapped to the one 1D-CM code All the Health Topics
previously assigned to the®M codes are then mapped to the on€CM code. Thes&0-CM codesrequire
manual review.While the different Health @pics can be appropriate, there are often instances when son
theHealth Topics donot correctly map to the 10M code.

The distinction bet wasepmblemdiointhedasward &EBEMExafmplerSPIU3OIA e
[ Unspecified open wound of unspecified ear, i
DisorilWosmdso is a better choice than flmagpng i 6
according to patterns in the codes anbsection headisgFor exampleS00 [Injury of head] and S01 [Open
wound of head] both specify which general term iserepplicableand can be applied to children

Codes associated with t hgenerdlipiolsldmatic withim tbimodesudsetaThe
GEMs map previous ICBD-CM concepts that were dislocations to KtID-CM codes that are not for
fiDogslati onso. F-8-CM cede 830.f [Open DisloCaldon of jaw] maps to KLKBCM code
S01.409A [Unspecified open wound of specified cheek and temporomandibular area, initial encbhister]
frequently occurs when@ombination Flag is used. Theredpa previous ICER-CM coce for dislocation is
now using two ICB10-CM codes, one for dislocation, ofe open wounds, etc.

Codes associated witfertebirl fracturesare also problematic argiimilar to dislocations. 806.22 [Closed
fracture of t1t6 level with anterior cord syndrome] mapped to S22.019A [Unspecified fracture of first thg
vertebra, initial encounter for closed fracture]. KID-CM separates fractures and cord injuries.

Terms dealing with the leg (S70599) often need ondedlinePlus Health Topic deleted. IEBCM
combined injuries to multiple parts of a leg while &D-CM creates separate terms for each part of the lg
Ex: S81.809A [Unspecified open wound, unspecified lower leg, initial encounter] instead of 891.0 [Opg
wound of knee, leg except thigh, and ankle, without mention of complication]

General codes (e.g., TO7 unspecified multiple injuries) are used for a variety & GbIDcodes of
unspecified location and can only be codethagries if coded at all

10

The use of Traumatic Brain Injury and/or Concussion for head trauma should be reviewed. In addition,
Health Topic is needed to represent Head Injuries. Codes such as S01.00xA [Unspecified open woung
scalp, initial encounter] did not have an adequatec at i on heal th topic bey

majority of head injuries are currently labeled as either Concussion or Traumatic Brain Injury. Other inj
occurring to the head that fall under neither concepildvbe better representedfiyHd a | nj. ur i e g

11

T661 T78 is much more specific in IGIDO-CM about the external cause (bugs, spiders,aétepisoning.

12

A Health Topic is needed to represent eadthted ilinesses or cold weather injuries. Currently Hypotherm
the only one avadble and it is not suitable for conditions such as foitst

13

A Health Topic other than UTI or Bladder Disease is needed to represent problems in the genital regio

20



Table 12 SO0-T89 Select Themes

1 | Codes that mapped tovt Health Topic for a condition but nahatomicalocation frequently need an
additional health topic. While location Health Topics are not necessary to create a correct MedlinePlus
Connect link, they can further enhance the mapgiten, sections can use the same Health Topic, espeg
for anatomical location. For instance, 1819 all involve injuries to the neck. All can use the Health top
fiNeck I njuries and Disorderso as t hehtapieisondar
recommended for the condition. This works the same way for other regions of the body, if there is a gq
Health topic for theanatomical locatiomand the category is broad enough.

2 In general, contusions and bruises mapped well within adises

3 Concepts with a Combination flag tend to have more issues. While this is not always the case, these t
more likely to include multiple ICELO-CM codes for one ICE®-CM code and therefore need to be
prioritized.

4 | The GEMs mappings arateresting in that they often did not apply to siblings of a term. For example, a
mapping was provided for S01.109A [Unspecified open wound of scalp, initial encounter] but not for th
additional encounters [S01.109D and S01.109S]. Additional encounteadveays take the Health Topics
used for the first encounter.

Reviewing concepts together also illumirdpatternsusefulfor future mappings, especially when
programming beginprior to the actual mappin&atterns for SOD T89 are available imable13. This
table indicates patterns within the Injury and
10-CM (as indicated by the number of characters). The patterns indicated in the first three levels with 3,
4, and5 characters provide broadtperns that do not necessarily help reduce the amount of manual
review. But if a code has 6 or more characters, the siblings and clifdiga code can have the same
Health Topics applied since the only difference between them is the side of the body or the clinical visit
(initial or subsequentlt is strongly recommended to review otlebaptersespecially those highlighted

for growth or issues, for patterndsing these dgerns will help ase the burden of manual review.

Table 13: Format Patterns for SO0-T89

Format Format Patterns for SOGT89

XXX (3 characters) Section of chapter indicateNo automated coding can occur at this high level
that will populate tawodes below becauseo broad.

XXX.X (4 characters) Manual reviewrequired.Anatomicallocation (wrist, foot, etc.) often indicated.
Can apply body location Health Topics to childrBiseasesnd specific
conditions broadHealth Topics on conditions, etc. cangenerally be applied
automatically.

XXX.XX (5 characters) Specific condition indicated. Review suggested but children can often use s
Health Topics as parents.

XXX. XXX (6 characters) Laterality indicated. Automation recommended.

XXX XXX X (7 characters) Clinical visit type indicatedAutomationrecommendd.
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GEMs MASTER FILE

Lastly, the Associate Fellowreated a master file containing both the forward and backward GEMs files

to observe the differences between the two. The backward GEMs file mainly differs in terms of size since
it includes newCD-10-CM disease descriptions and clinical visit or Encounter codes (only first

encounter included within mosA910 gems). There are approximatelyrBés as many code pairs in the
backwardGEMsfile as the forward GEMs filézigure 2indicates the total number obde pairs per

chapter as well as the number of codes contributed from each file. Based on this figure, the following
chapters have significantly more codes from the backward mapping file:

1 H: Disease of the eye and adnexa; Diseases of the ear and rpestess

9 1. Diseases of the circulatory system
1 L: Diseases of the skin and subcutaneous tissue
9 M: Diseases of the musculoskeletal system and connective tissue
1 O: Pregnancy, childbirth, and the puerperium
1 S&T: Injury, poisoning, and certain other consequesnof external causes
T V,W, X, Y: External causes of morbidity
Figure 2: Forward and backward size differences
40000
35000
30000
25000
20000
15000
10000
5000
0 |
A BCDEFGHI JKLMNOPQRSTVWXYZ
m Backward (10 to 9) m Forward (9 to 10)

A cursoryscan for differences between the two files indicated that new disease descriptions from the
backward GEMdile generally align with those from the forward GEMs file. As previously mentioned,
encounter codmapping are frequently incorrect, at least within the @8 chapter. While the first
encounter is generally correct in both the forward and back@&gisfiles, secondary and sequelae are
often incorrect.

A subjective scan of the codes indicated that the two files do not align as well (numerous differences were
seen between the two files) in the following chapters:
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9 E: Endocrine, nutritional, antietabolic diseases

9 F: Mental and behavioral disorders

1 O: Pregnancy, childbirth, and the puerperium

1 M: Diseases of the musculoskeletal system and connective tissue

1 S &T: Injury, poisoning, and certain other consequences of external causes

1 Z: Factors influening health status and contact with health services

If the GEMs are used, it is recommended that the team use this combined master file for review.
Additional GEMs specific recommendations are available in the Recommendation section.

LISTER HILL MAPPING E VALUATION

Olivier Bodenréder and Lee Peters from LH@n the original algorithrito determine whether the
algorithm would map ICELO-CM and the Health Topicand if it could be improved. They ran the
algorithm which used relationships within the Unified Medical Language System (UMLS) to map from
ICD-10-CM to MedlinePlus Health Topics.

Four types of mapping methods are used in the algorithm:

Mapping Method Percent of total output
| (synonymous) 0.8%

A (explicit mapping found in a given source) 2.4%

G/x (mapping identified from ancestors of source concept) 71.2%

O (other) 0.5%

None available 25.2%

The initial review of a sample from the initial mappjprgved that this method does not provide a

Aimagico solution. Whil e it -1@CMesdthe HealthiTapies,theiniti@d ppi n g
output resulted in a large number of mappings that are not appropriate or reasonable for MedlinePlus
ConnectWhile mappings are of a higher quality when they have a close or synonymous relationship

within the UMLS, less than 4% of initial mappings resulted from these close relationships.

The LHCresearchers plan to continue refining the algorithm. This prieesgoing and will continue
with the help oRex Robisonwho is currently on detail with MedlinePlus Connect from the NIH
Library, and Anna Ripple from Lister HilODnce these mappings are analyzedample from Lister Hill
canbe compared witthe GEMs findings to determine which provides the largest number of accurate
mappings and the least amount of manual review.

Specific recommendations faHC-UMLS analysis next steps are available in Recommendation

ADDITIONAL OUTCOMES & LESSONS LEARNED

The process of asking these first two questions also resulted in several additional and unexpected project
outcomes.
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Several new Healthdpics were identified during the analysis process and are being evaluated
and potentially added to the Health Topiss. IHeadnjuriesis one example.

The process of creating the Access database identified inconsistencies withaaltihd opics

file which the team has since corrected.

The team is finguning the current rules for aoHealthTopics are assignelt.should complete

this step before beginning the mapping process.

In addition to his help with ICE®-CM andICD-10-CM, Kin Wah provided an expanded
SNOMED CT COREProblem List subsédile of the descendents of the 5000+ SNOMED CT
COREProblem List subseatoncepts already associated with a MedlinePlus Health Topic. Naomi
Miller has reviewed these and is in the process of updating the SNOMED file used by
MedlinePlus Connect. This more than doubled the number of mappings between SNOMED
concepts and Health Togiérom approximately 5,500 mappings to 11,500 mappings.

Do Do Do Do

The team alstearned several valuable lessons while conducting the prBjestt.random sampling of

codes should be used in combination with other methods of analysis. The regsmectédcode groups,

while smaller and not as statistically significant, provided greater insight into the GEMs structure since

one could view the patterns within ICI-CMé s hi erarchy. Second, there is
solution. While a fully automated stem would be ideal, for the purposes of MedlinePlus Connect,

review is still required in order to provide the best possible solution for health care providers and their

patients. While automation is the ideal, semtomation is the reality. Third, thegpect also reinforced

the fact that projects that requiredepth analysis and large scale pattern recognition can benefit from

multiple perspectives.

Several personal lessons learned also resulted from the project. The author chose the projecf bacause o
interest in integrating consumer health education within EHRs and a desire to gain knowledge about
clinical vocabularies and the world of vocabulary mapping. The project provided valuable insight about
clinical topics in general, mappings, and clihieacabularies and their uses.

RECOMMENDATIONS

Both the initial review of th& HC-UMLS mapping and the review of the GEMs demonstrate that there is
no perfect solution that will provide an easy, -@btep, fully automated solution.

GEMs RECOMMENDATIONS
If the GEMs are used to support I€ID-CM, the teanshouldreview the GEMs specific
recommendations discussed below:

1. Work should begin within the year and anytime attemext release of ICB®-CM andICD-10-
CM this upcoming October. At this point, bothd e s wi | | be partially @Afrc
2014, after the 2013 transition to I€ID-CM. Waiting for this next release will ensure that the
MedlinePlus Connect team is working with the mostasdate files without worrying about
excess additiondf the GEMs ae used, the updated GEMs filé8D-9-CM descriptions, ICB
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10-CM descriptions, and MedlinePlus Health Topics will all need to be inserted into Access
before analysis. Instructions for where to find each of the files is availaARRENDIX F:
ACCESS & EXCEL TIPS & INSTRUCTIONS

Beginreviewwith chapters identified agquiing the most reviewas identifiedn the 13 unique
chapters belowit is recommended to analyze them for patterns (similar to the patterns found in
the S0AGT89 chaptepn Injuries and Poisonings) and to use these patterns throughout the review.
The chapters are listetcording to the method used to identify the chagtertherefore include
some duplicatiofitalicized chapters included in each list):

a. Chapters witlsubstantial growth
i. MOO-M99: Diseases of the musculoskeletal system and connective tissue,
ii. OO00O9A: Pregnancy, childbirth, & puerperium
iii. SO0GT88: Injury, poisoning, and certain other consequences of external causes
iv. VO0O0-Y99: External causes of mortality

b. Chapters with the majority obsuesasidentified fromthe randonsample
i. EOOC-E89: Endocrine, nutritional and metabolic diseases
ii. KO00-K94: Diseases of the digestive system
iii. MOOT M99: Diseases of the musculoskeletal system and connective tissue
iv. POO - P96: Certain conditions originating in the perinatal period
v. SO00i T88: Injury, poisoning and certain other consequences of external causes
vi. Z007T Z99: Factors influencing health status and contact with health services

c. Chapters that include an overgiming number of code pairs from the unanalyzed
backward mapping file and subjectively identified as needing greater review based on an
initial scan:

i. E: Endocrine, nutritional, and metabolic diseases
ii. F:Mental and behavioral disorders
iii. H: Disease of the eyand adnexa; Diseases of the ear and mastoid process
iv. I: Diseases of the circulatory system
v. L: Diseases of the skin and subcutaneous tissue
vi. M: Diseases of the musculoskeletal system and connective tissue
vii. O: Pregnancy, childbirth, and the puerperium
viii. S & T: Injury, poisoning, and certain other consequences of external causes
ix. V,W, X, Y: External causes of morbidity
X. Z: Factors influencing health status and contact with health services

Focus on code pairs with combination flags during revidve. combination #gs often indicated

a code pair with an issuetine S0GT89 chapter. While these combination flags are important to
review, all codes must ultimately be reviewed for quality.
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4. In addition to reviewing the chapters with the majority of issues for patiermsecommended
to also eview each of the ICRR0-CM chapterdor patterns similar to those the injuries
chapter. Manual review will be reduced if patterns are identified and Health Topics applied to
sections of codes from the beginniegpeciallyfor those terms lower down the ICD10CM
hierarchy. These patterns can be used to automate mappings of unmaplesdod to
automatically apply HalthTopics to sections that require minimal reviethis will help speed
up the process on chapters that already require minimal review.

5. Use the master file that includes forward and backward mappings for the GEMs review.
a. View duplicates and ensure consistency throughout the file.
b. Focus on the approxirtecode pairs, gecially those in the chaptadentified for issues
and growth. Identical pairs will require minimal review.

LISTER HILL CENTER RECOMMENDATIONS

The next step of the project is to review the maggithat result from the LHOMLS algorithm. It is
recommended that the team take time to review the latest algorithm outpliH@@nd determine

patterns that can be used to refine the mapping. In addition, several questions can be answered during the
mapping review, as shown below:

1. How does a random sampling of thelC-UMLS mappings compare with the GEMs random
sampling in terms of ICELO-CM overall coverage and chapters with issues (Forward mapping
GEMSs and their distribution according to chapter and number of issues per chapadadeain
Table 9? Do particular chapters have fewer mapping issues than others? Do particular chapters
have more mapping issues than others?

2. Which mapping methods (I, A, G/x, O) provide correct results that will help MedlinePlus
Connect support the nexersion of the International Classification of Disease,-IltBCM? Can
any of the mapping methods be improved to help MedlinePlus Connect suppd@HCRa?

3. How can the LHAUMLS algorithm best help MedlinePlus Connect in the long term or will the
algorithm need to be revised with each major ICD revision?

4. Are there patterns to how the LHC algorithm maps{TZBCM to the Health Topics?

5. Will the LHC-UMLS mappings provide an easier method to support10fZM than the GEMs
in the short term? Long term? Shoald@dombination method of GEMs and LHC mappings be
used to support ICRO0-CM?

In addition,the Associate Fellow recanends that the MedlinePlus Conntxaim take several additional

steps. The team can createlacklist of MedlinePlus Health Topics and 1€ID-CM codes that can be

applied as élter to the algorithmand continue workingvith Anna Ripple, Olivier Bodenreider, and Lee
Peters to determine other methods to improve the algorithm or createlfiderBeters developed a

graphical user interface that will allow the MedlinePlus Connect team to better analyze how the algorithm
creates the resulting mappings. The team ed@rdhine if the graphical user interface developed by Lee
Peters will help analyzand improve the mappings. For instance, can certain sources be removed that
provide particular incorrect mappings?
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Once these steps have been taken, the team must ultimextilg dvhether or not the LHGMLS

mappings and/or the GEMs should be used tpatpCD-10-CM. [Note: the next release of ICBCM

and ICD10-CM occurs October 1, 2011. New GEMs will be released at this time. Once these GEMs are
released, the MedlinePlus Connect team can begin the mapping process if the GEMs are chosen as part or
all of the approach].

GENERAL RECOMMENDATIONS
Therefore, m addition tathe GEMsandLHC specific reconmendations, severatoad recommendations
for how the project should move forwaete discussed below

1. Inthe immediate future, the teanustfinish theLHC-UMLS mapping evaluation and compare a
sample of these to the GEMs sample. Rex Robison is currently on detail from the NIH Library
with MedlinePlus Connect. He will finish this last analysis and comparison.

2. The teantan therdecide on a mapping methdthere are several options:

0 Option 1: Wse either the GEMs &HC-UMLS mappings by themselves to provide the
baseline mappings and manually review each.

0 Option 2: Gioose one method as the primary mapping method for the transition from
ICD9 to 10CM and to se the other method for review and quality assurance. With the
significant increase in codes, additional review is recommended.

0 Option 3: Wse a combination of both methods. For instance, the team could use the
GEMs in combination with mappings that resutom the closest relationships within the
UMLS.

3. While there are still over twgears untithe transition to ICBEL0-CM, the lastecommendtion is
for the team talecide which mapping option to use by the end of the year and certainly after the
October elease ofCD-9-CM andICD-10-CM. Plana significant amount of time for the
mapping process and to allow adequate time to complete and review these mappings so that
MedlinePlus Connect igrepared to support clinical system testing prior to October 2013.

The Associate Fellowlso recommersthat the team determine exactly how the MedlinePlus Health

Topics are represented within the UMLS. While this is potentially a longer term project, determining this

could potentially help improve tHeHC-UMLS algorithmr e sul t s whi |l e al so provi di
version of the Health Topics within the UMLS.

In addition, the NLM is working to provide a mapping betwdenSNOMEDCT Problem List Subset
andICD-10-CM. Once completed, these mappings cqatentiallyprovide the team with another
method to support ICR0-CM and it is recommended that the team consider how these mappings can
benefit MedlinePlus Connect once they are released.

DISCUSSION

Using the GEMs mapping suggestiond.oH C thapping will both require manual review. Fortunately,
the change will not go into effect until October 2013 and there are a number of ways that MedlinePlus
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Connect can begin automating portions of mappings from each file and expanding the numbet®f ICD
CM codes and Health Topic matches manually.

Using the GEMs will require significant manual review but the MedlinePlus Connect team can work with
a programmer to automate large portions of the work. The benefit of the GEMs is they provide mapping
suggesbns to concepts that were previously mapped in-880OM and can build upon previous work of

the MedlinePlus Connect team. Yet, this means that unmappe@-{CND codes and the corresponding
ICD-10-CM codes will not have a Health Topic associated. To adslthss issue, the team can work with

the descendents or siblings of currently mapped concepts to expand the list. A potential negative about
using the GEMs is they do not help MedlinePlus Connect expand the number of mappings available
between ICB10-CM ard the Health Topics since they only work with codes that can be used for
reimbursemengndnot more general codes that provide context within-kWBCM but cannot be used

for billing. Several institutions have noted that they usd@D-9-CM codes thatr@ not used for
reimbursement internally and that MedlinePlus Connect mapporthese codeare useful. The

MedlinePlus Connect team can decide whether or not to map to these codes. If the mappings are desired,
they can potentially be automatied usingsuggestions fromode pairs lower down the hierarclhy.

addition, ifthe MedlinePlus Connedctamuses the GEMandreviews the master filef forward and

backward mapping all ICD-9-CM and ICD10-CM concepts will be included. Instances whand CD-

10-CM code has multiple ealthTopics will need to be reviewed as previously mentioned in order to
maintain a consistent file. Using the master file will help the MedlinePlus Connect team view all possible
health topic suggestions for each KID-CM code fromboth the forward and backward mapping file.

While not a perfect solution, the GEMs do appear to provide a good base for the MedlinePlus Connect
team to support ICRL0-CM.

The L&ICHsri thmds mappings provide a &theagorthmopt i on
does not perpetuate issues from the initial MedlinePlus mapping work wit®ICi, it introducesnew

issues that wilalsorequiremanual review by the MedlinePlus Connect team. This algorithm provides
mappings to ICBLO-CM codes througbut the hierarchy and not only codes used for billing and

reimbursement. Yet, the mapping does not include all billable codes and the team would need to work

with the unmapped siblings and children of mappeesad increase the number of Healtpit

mgppings.Other beefits or issues with the LH&lgorithm remain to be seen.

CONCLUSION

The MedlinePlus Connect team has two potential metheaiable to transition the MedlinePlus Health
Topics from ICD9-CM to ICD-10-CM. While analysis is ongoing aride best method has yet to be
determined, e process will likely include automated methods combined with human review. Particular
categories of the diagnosis codes will require more scrutiny. Regardless, MedlinePlus Connect must
support ICB10-CM prior 1o October 2013.
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APPENDICES

APPENDIX A: PROJECT PROPOSAL
PROJECT TITLE: Researching Vocabulary Issues for MedlinePlus Connect

SUBMITTED BY: Naomi Miller and Stephanie Dennis

BRIEF DESCRIPTION:

MedlinePlus Connect is a free service of the National Library of Medicine (NLM) and the National
Institutes of Health (NIH). This service allows any electronic health record (EHR) system to easily link
users to MedlinePlus, an authoritativetopdate heah information resource for patients, families and

health care providers. MedlinePlus provides information about conditions and disorders, medications, and
health and wellness.

For conditions and disorders, MedlinePlus Connect maps MedlinePlus healthages to two

vocabularies: ICED-CM (International Classification of Diseases, Edition, Clinical Modification) and

SNOMED CT Core Problem Subset (Systematized Nomenclature of Diseases.) SNOMED is the

vocabulary that the HHS Office of the Nationald@dinator for Health Information Technology has
designated for achieving Ameaningf ul useodo of el ec
hospitals in the U.S. currently use I€BCM because that is the system used by the Centers for Medicare
andMedicaid Services for reimbursement of Medicare expenses. However, changes are coming in the

next few years. Medicare will switch to using IdD in October 2013. Also, more practices will be

switching to SNOMED coding to satisfy meaningful use requiresaent

The purpose of this project will be to explore the implications of these changes for MedlinePlus Connect
and to investigate ways to facilitate changes to coding systems and vocabularies for MedlinePlus
Connect.

DURATION: 4 months
FULL-TIME EQUIVALENT: 8 weeks
EXTERNAL SCHEDULES / DEADLINES: None

PRIMARY LEARNING OBJECTIVES FOR ASSOCIATE:

A Learn about provision of patient information th
A Become familiar with MedlinePlus Connect operat
A drneabout medical coding systems (KODICD-10, SNOMED), including the differences between

ICD-9 and ICD10

A Learn about crosswal ks (maps that express relat
A Ilnvestigate exi st i ngl0oandavalabiitadf ICD-FtwI€D-18NBIMER t o | C
A Research crosswal ks with a selected group of Me

EXPECTED PROJECT EXPERIENCES:
AProblem definition
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AProject scope definition

ADesign and implementation afsearch methodology
AData analysis

Aldentification and use of others' technical expertise
AExamination of an unfamiliar technical area
ADevelopment and presentation of recommendations

EXPECTED OUTPUTS/PRODUCTS:

A Documentation of -9&ndiOD®rcaesc es bet ween | CD

A Recommendations for modifications to existing
A  Recommendations for pursuing crosswkl k met hods
A Recommended backgrePuh@nneceteachi ngs for Medl in
SUGGESTED METHODOLOGIES:

A Become familiar with MedlinePlus and MedlinePl
A Conduct research on coding systems and coming
A Research availability of crosswal ks theegNMLB,een di
Medicare, AHIMA (American Health Information Management Association)

A Conduct tests with subset of MedlinePlus Conne
A Develop recommendations for i mplementing maps

BENEFITS TO NLM:
Project will provide NLM with feedback about and recommendations for improvements to-ptoiijle
service.

PROJECT LEADERS: Naomi Miller, Manager, Consumer Health Information, Public Services Division;
Stephanie Dennis, Health Information Products Unit, Referené&eB. Services Section, Public Services

Division

OTHER RESOURCE PEOPLE: Wei Ma, OCCS; Joyce Backus, Deputy Chief, PSD; Joseph Potvin,
OCCS, Loren Frant, PSD; Vivian Auld, NICHSR; Jan Willis, MMS; Kin Wah Fung, Lister Hill
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APPENDIX B: PROJECT TIMELINE

MARCH 2011
March 1:
March 7:
March 17:
March 24:
March 28:

APRIL 2011
April

April 8:

April 21:

April 27

MAY 2011
May 5:

May 147 May 18

May 26:

JUNE 2011
June 6
June 8
June 9
June 16

JULY 2011
July 187 July 22
July 251 July 29

AUGUST 2011
August 2:

August 8:
August 26:

Kickoff meeting with Naomi Miller and Stephanie Dennis

MedlinePlus Connect background

MedlinePlus Connect Vocabulary meeting

MedlinePlus Connect Vocabulary meeting

Meeting with JarWillis; Meeting with Stephanie Dennis and Naomi Miller

Vocabulary and mapping method research

MedlinePlus Connegiroject neeting: Questions and next steps
MedlinePlus Connect projectaating Discuss next stepReceivedile with
mappings between SNOMED CT CORE and MedlinePlus Connect Health
Topicsfrom MedlinePlus Connect team

Meeing with Kin Wah Fungo askquestions about mappings between
SNOMED CT CORE and ICB®-CM within UMLS, work with SNOMED CT
CORE and ICDB10-CM, backward and forward mapping questicarg]
programmer.

2011AA release of the Unified Medical Language System (UMLS) Knowledge
Sources available

MLA Annual Meeting

Mid-Project Meeting witiKathel Dunn, Naomi, and Stephanie

Kin Wah Fung provided descendents of SNOMED CT CORE subset
Project check in meeting with Naomi and Stephanie

Discussion with Vivian Auld

Meeting with Olivier Bodenreider arlcee Peters

Initial draft of presentation submitted to project sponsors
Final project analysis andgsentatiomeview

Project handoff: Meeting with Stephanie Dennis, Naomi Miller, Kristen Burgess,
Rex Robison, Olivier Bodenreideknna Ripple, [missing: Lee Peters]

Project presentation

Final written report due
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APPENDIX C: SUGGESTED READING LIST
*Highly recommended

Journal Articles:
* AHIMA. Putting the ICD10-CM/PCS GEMs into Practice. Journal of AHIMA. 2010;81(3):7.

*Bodenreider O, Nelson SJ, Hole WT, and Chang HF. Beyond synonymy: exploiting the UMLS
semantics in mapping vocabulari®soc AMIA Symp. 1998. 81:819. PMC2232139.

*Bowman S. Coordinating SNOMEDT and ICD10: Getting the Most out of Electronic Health Record
Systems. Perspectives in Health Information Management White paper 20050526.

*Butler R. The ICDB10 General Equivaleee Mappings: Bridging the Translation Gap from 8D
Journal of AHIMA. 2007;78(9):84.
http://library.ahima.org/xpedio/groups/public/docurts#ahima/bokl 035523.hcsp?dDocName=bok1l
035523

Nadkarni PM, Darer JA. Migrating existing clinical content from {8Bo SNOMED. J Am Med Inform
Asso0c.2010; 17: 60607. Doi: 10.1136/iamia.2009.001057

*SteindelSJ. International classification of diseases, 10th edition, clinical modification and procedure
coding system: descriptive overview of the next generation HIPAA code sets. Journal of the
American Medical Informatics Association. 2010;17(3):824

Zeiset A. Coding Injuries in ICELO-CM. Journal of AHIMA. 2011;82(1):2.

*Zeisset A. ICD10-CM Enhancements: A look at the Features that Will Improve Coding Accuracy.
Journal of AHIMA. 2009;80(2):5%8.

Book Sections:
Benson, T. Principles of Healthteroperability HL7 and SNOMED. London: Springéerlag; 2010. 263
p. doi 10.1007/974-84882803-2-12

1 Chapter 5, Section 5.1: What is a Standard?
1 Chapter 11: Clinical Terminology
1 Sectionson SNOMED (Chapter 12) are also excellent

Grider, DJ. Prepanyg for ICD-10-CM: Make the Transition Manageable: American Medical Association;
2010.

1 Chapter 9: ICBL0O-CM: Crosswalks and Mapping
1 Appendix B: ICD10-CM Terminology
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http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_035523.hcsp?dDocName=bok1_035523
http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_035523.hcsp?dDocName=bok1_035523

Web Sites:
American Health Information Management Association [AHIMA]. Preparing for-10D[cited 2011
April 20]. Available fromhttp://www.ahima.org/icd10/preparing.aspx

American Medical Association. Transaction Code Set Standards103Code Set. 2011.
http://www.amaassn.org/ama/pub/physicia@sources/solutnsmanagingyour-practice/coding
billing-insurance/hipaahealihsuranceportability-accountabilityact/transactiostodeset
standards/icdX@odeset.page

9 Includes links to the following ICEL0-CM Fact Sheet Series

#1 ICD-10 101: What It Is and Why It's Being Implemented
#2 The Differences Between IC®and ICD10

#3 ICD-10 Timeline: Meeting the Compliance Date

#6 Testing your Readiness for I€ID

#7 Crosswalking Between ICB and 1M-10

#8 Partial Freeze to IGB and ICD10 for Smoother Transition

O O 0O 0O 0O O

*Centers foiDiseaseControl and PreventiodCD-10-CM - International Clasfication of Diseases,
Tenth Revision, Clinical Modification. 2011.
http://www.cdc.gov/nchs/icd/icd10cm.htm#

*Centers for Medicare and Medicaid Servica3l1 ICD10-CM and GEMS. 2011.
http://mwww.cms.gov/ICD10/11b1_2011 ICD10CM_and_GEMs.asp

2011 Diagnosis Code Set General Equivalence Mappingsagnosis GEMS user guide.pdf
2011 Diagnosis Code Set General EquivalencepitgsA GEMS guide for technical users.pdf
2011 Diagnosis Code Set General Equivalence MapginGEMS 2011 update summary.pdf
2011 Diagnosis Code Set General Equivalence MappinGEMsSummarySheet.pdf

= =4 =4 =9

Centers for Medicare and Medicaid Servid€D-10-CM Official Guidelines for Coding and Reporting.
2011.http://www.cdc.gov/nchs/data/icd9/10cmguidelines2011_FINAL.pdf

Department of Health and Human Services. Medicare and Medicagrams; Electronic Health Record
Incentive Program; Final Rule. Fed Regist. 2010 July 28; 75(144): 4/838B. Available from
http:/www.gpo.gov/fdsys/pkg/FR01007-28/pdf/2010-17207 .pdf

Department of Health and Human Services. Health Information Technology: Initial Set of Standards,
Implementation Specifications, and Certification Criteria for Electronic Health Record Technology;
Final Rule. Fed Regist. 2010 July 28; 75{14458944654. Available from
http://fedocket.access.gpo.gov/2010/pdf/207Q10.pdf
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http://www.ama-assn.org/ama/pub/physician-resources/solutions-managing-your-practice/coding-billing-insurance/hipaahealth-insurance-portability-accountability-act/transaction-code-set-standards/icd10-code-set.page
http://www.ama-assn.org/ama/pub/physician-resources/solutions-managing-your-practice/coding-billing-insurance/hipaahealth-insurance-portability-accountability-act/transaction-code-set-standards/icd10-code-set.page
http://www.ama-assn.org/ama/pub/physician-resources/solutions-managing-your-practice/coding-billing-insurance/hipaahealth-insurance-portability-accountability-act/transaction-code-set-standards/icd10-code-set.page
http://www.ama-assn.org/resources/doc/washington/icd10-overview-fact-sheet.pdf
http://www.ama-assn.org/resources/doc/washington/icd10-icd9-differences-fact-sheet.pdf
http://www.ama-assn.org/resources/doc/washington/icd10-timeline-fact-sheet.pdf
http://www.ama-assn.org/resources/doc/washington/icd-10-readiness-testing.pdf
http://www.ama-assn.org/resources/doc/washington/crosswalking-between-icd-9-and-icd-10.pdf
http://www.ama-assn.org/resources/doc/washington/freezing-icd9-icd10-fact-sheet.pdf
http://www.cdc.gov/nchs/icd/icd10cm.htm
http://www.cms.gov/ICD10/11b1_2011_ICD10CM_and_GEMs.asp
http://www.cdc.gov/nchs/data/icd9/10cmguidelines2011_FINAL.pdf
http://www.gpo.gov/fdsys/pkg/FR-2010-07-28/pdf/2010-17207.pdf
http://edocket.access.gpo.gov/2010/pdf/2010-17210.pdf

Department of Health and Human Services. HIPAA Administrative Simplification: Modifications to
Medical Data Code Set Standards to Adopt{0BBCM and ICD10-PCS. Final Rule. Fed Regist.
2009 Jan 16: 74(11): 33&862. Available fromhttp://edocket.access.gpo.gov/2009/pdfi3. pdf
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APPENDIX D: ORIGINAL MAPPING GUIDELINES

ORIGINAL GUIDELINES FOR MAPPING ICD-9-CM CODESTO MEDLINEPLUS HEALTH
TOPICS

Background

In order for electronic health record/personal health record systems to link their records to MedlinePlus,
we need to provide some kind of mapping file from codes used in charts to MedlinePlus health topics.
There are over 15,000 ICD cadfor diagnoses (corresponds to volumes 1 and 2.) We are using ICD9
CM (because thatdés what Medicare uses.)

Initial Guidelines:

1. We will map where there are clear, solid, unambiguous matches. We will not stretch meanings to
include maps to MedlinePlus tagi Example: ICD code for tracheostomy stdtde not map to
M+ topic Critical Care. This is the only place where M+ has information on tracheostomy, and
there is a M+ see reference Tracheostomy see Critical Care. However, a person may have a
tracheostomyas an outpatient. We would consider this to have no match.

2. We wi || not fAexploded |1 CD9 codes at the presen
a. 099 is code for Other Venereal Diseases, which could be mapped to Sexually Transmitted
Diseases. Howevey,nder it, 099. 3 is Reiterds Diseas:é

Arthritis and not Sexually Transmitted Diseases, as per MeSH.
b. 595 is Cystitis. 595.1 is Chronic Interstitial Cystitis. 595.9 is cystitis, unspecified. We
would map 595 to Bladder Diseasesl&95.1 to Interstitial Cystitis. But 595.9 is
Bladder Diseases. Exploding would remove our interstitial cystitis term.
c. We do not think it would be possible for us to recommend exploding or not exploding on
a caseby-case basis at this time.
3. We will use he broad M+ topic for a disease or condition, not topics that include
a. Age groups: e.g., use Asthma, not Asthma in Children
b. Gender: e.g., use Heart Diseases, not Heart Diseases in Women
c. Pregnancy: If there is no existing greordinated code a pregnan®fated topic, e.g.,
AIDS in pregnancy, we will use the separate topics AIDS and Preghancy. However, if
there is a preoordinated term, e.g., high blood pressure and pregnancy has 55 separate
ICD-9 codes, we will map those to the specific topic HighoBI&ressure in Pregnancy.
4. If an ICD-9 code can be represented by more than one M+ health topic, we will provide maps to
mul tiple topics. (We didndot decide up to how m
5. If there is no good match for an ICD9 code, we will cade
a. Never: there will never be a M+ topic match (e.g., History of -Sompliance; Refusal
of Flu Shot)
b. Search: the ICD description could provide results if searched in M+ but there is no good
topic match.
c. No match: there is no good match at this time writould develop a topic that would
match in the future.
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We used the web site Jattp://www.icd9data.contb double check on codes. We only coded from volume
1 and 2, diagnoses. We did not use the drugs, procedures, or the HCPCS codes.

Things to know about ICD codes
There are several layers of codes. So under disorders of the esophagus, you eeamfier (this is not
the complete list)

530, diseases of esophagus

530.0, achalasia

530.1, esophagitis

530.10, esophagitis unspecified

530.11, reflux esophagitis

530.19, other esophagitis

530.8, other specified disorders of the esophagus
530.81, esophagkaeflux

530.89, other diseases of the esophagus

530.9, unspecified disorder of the esophagus

=A =4 =4 4 -4 -8 -4 4 -8 9
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APPENDIX E: NOTES FROM SELECT MEETINGS

Kin Wah Fung Meeting Notes
Date: 4/27/11 at 11am
Attendees: Kristen Burgess, Naomi Miller, Stephanie Dennis, Kin Wag Fu

1.

| began by describing the current setup of MedlinePlus ConheotExcel filesi oneExcel file with
12,160 ICD9-CM codes associated with up to 3 MedlineRigslthTopics(semiautomated
process) andneExcel file with 5478 SNOMED CT CRE codes asgiated with up to three
MedlinePlusHealthTopics.

| explained the current challenge and purpogéiefSpring Associate~ellowshipProgram (AFP)
project: how to support ICRR0-CM codes &pproximately69,000 code3 beginning in 2013. Our goal
is to havea file with associations betwedCD-10-CM codes and up to three Healthpics. We need
to support current Healthopics associated with IGB-CM at a minimum but also want to expand
the list with the transition to ICRR0-CM.

I asked Kin Wah for his thahts on the project.

a. Kin Wah confirmed that the initial automated mappings used the UMLS and potentially. MeSH
Naomi explained that the initial list of IGB-CM codes came from the Institute of Family Health
and were chosen because they were the most commonly used diagnosis codes. She noted that the
initial mappings from Lister Hill were either great or way off.

b. In addition, it was noted that updates occur to the ICD files ann&N@QMED-CT CORE
Problem Listupdates and mappings are also done manually. Kin Wah noted that he could run the
SNOMED codes thnagh an algorithnio expand that list.

c. Kin Wah discussethe GEMs and suggested that we use them. If we use them, he suggested
beginning with forward mapping (IGB-CM i ICD-10-CM) and then backward mapping (IED
10-CM 1 ICD-9-CM) to fill in any areas that were not covered initially. He noted that he has read
tha complete mapping between the two requires two passes and it is necessary to go both forward
and backward.

d. Kin Wah noted that the GEMs are considered to be of high quality because CMS developed them.

We asked who at the NLM was working on or with @eMS or who would know about them. He
did not think anyone was using them at the NLM. He mentioned that Vivianndight have an
interest in the GEMs maps.

We asked about the UMLS and whether or not we could use it to map between the two classifications
(ICD-9-CM and ICB10-CM). Kin Wah said that the UMLS could be used because it contains all of

the maps and data necessary. The GEMalagall in the UMLS. The 2010 version of ICD0-CM

is available in the UMLS but not the 2011 version at the momertUMLS is a source that can be

used to access IGDO-CM contentbut Kin Wah noted that the UMLS is difficult for nen

programmers to usend the GEMs might be easier when used outside of the UMLS
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6. At this point, Kin Wah suggested that we try two methads@mpare them to determine the best
way to do the mapping from IGDO-CM A Health Topics

a. Method 1: Use the UMLS (without using the GEMs) to map betweerIEDM and the M+
Health Topics. He will use the original algorithm to match KZD-CM codes tdM+ Health
Topics. We can determine the percentage of these matches that are useful for M+ Connect and the
percentage that will require manual editing and changes.
I.  Note: Ths process requires updated M+ Healdpits within the UMLS. Naomi
confirmed with Qiris Hui on 4/27/11 that these were updated in the last update of the

UMLS Met at hesaur us. He wr o teewele bsadforfit he Janueé
2011AA0. 3 opics hatechaeh telbasel since January 8 but these could be filled
in manually.

i.  Thenext UMLS update is May 2011. People who could help if updating is necessary

include: Chris Hui, BetsiHumphreysandStuart Nelson
b. Method 2: Use the GEMS for forward/backward mapping to determine associations between

ICD-10-CM and M+ Health ®pics.

i.  Naomi, Stephanie, and Kristen discussed the potential of pulling the GEMs files into
Access or asimilar programto facilitate this process.

ii. | asked about connecting the I€ID-CM descriptions, théorward mappindile with ICD-
9-CM A ICD-10-CM flags, andhe M+ Health Bpics. Kin Wah mentioned that ICD has
no machine readable file but that it does have an XML file with the descriptions. These can
be extracted from the NCHS site (they have PDF and XML files). We can populate excel
with these.

7. Stephanie sked about whether one of the online translator tools could be used for the M+ Connect
project. Kin Wah said that the GEMs are the standard and as far as he knows there is no other major
source. The main issue is that the GEMS will only be maintainedyfear3 after 2013. A lot of
commercial work is going into mappings and implementation of10ECM.

8. A comment was made about the importance of the project. The project has the potential to link the
|l i braryés focus on pat andands andtbeusgppart bfgtandands.t h i t s f ¢

9. The discussion then turned to SNOMED. We explained that the focus has been@®CN br

pragmatic reasons but that M+ Connect hopes to ramp up the work on SNOMED.

a. We asked whether we could use all of SNOMED or just the CORE subset. Kin Wah believed that
we were licensed to use all of SNOMED and did not seem to see it as an issue because the user
would not be able to see the entire mapping file. If a provider hgeth@ssion to send the code
and they send a code to M+Connect, they are only provided with the M+ pagaltifTopics
and not the whole mapping.

b. Kin Wah noted that we would probably be interested in 3 out of the I8wephierarchies (each
containssubhierarchies): Clinical Finding, Event, Situation

c. Stephanie questioned whether we should write a memo to IHTSDO to determine what additional
permissions we might need.
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d. Kin Wah discussed the reasons behhmldecision to map from SNOMEOT CORE Prol#m
List subseto ICD-10-CM. As changes occur within health IT and EHRs, the hope is that systems
will use SNOMED as the main coding vocabulary and that by providing mappings 1b0CD
CM, it will also provide an easy mechanism for reimbursement thraCigh.|The mapping from
SNOMED to ICD10 igentatively scheduled to be ready by the end of 2011. The NLM is
creating an official, vetted map. This will help to address arguments against SNOMED since it
will create an authoritative method of getting reimledrghrough the ICD codes.

e. Kin Wah asked whether M+ system is scalable and can handle an increase in SNOMED codes.
Stephanie and Naomi said yes and described the current input system. Thelgatdtexy hope
to associate M+ Healthopics with ICD9-CM, ICD-10-CM, and SNOMED codes. The hope is
to have a system that will show suggestions or ideas for each health topic (potentially pulling
from UMLS?). [Updates were not discussed]

f.  Kin Wah suggested that we use our current health topic associations to SNOMED and include
SNOMED descendents. Basically, we will use the tree structure to increase the number of
SNOMED associations available to users. Kin Wah agreed to help determimsteadkents of
the SNOMED terms already associated with NealthTopics and to send a file with the
suggested descendents and their descriptions.

10. To Do Items Discussed
a. Kin Wah: Run the algorithm previously used for ICD9 to associate ICD10 codes witbpids t
b. US: Make sure UMLS habe most recent version of M+edlthTopics.
i. [we know it was updated as of January. Should we push to have it update again in May or
is it too late?]
c. Explore the expansion of current SNOMED mappings to show the descendkmtsraase the
number of associations. Analyze these to determine appropriateness for M+Connect.

Vivian Auld Meeting Notes
Date: 6/9/11

1. | began the meeting by describing the current setup of MedlinePlus Connect and the purpose of this
project. | explaind that the current priority is to prepare for the 2013 change tell@OM but that
we are also looking into how to expand the current SNOMED CT mappings. | also described Kin
Wah Fungds pr ov-CTsCOREProleim LiSt Subd&er Bt least the COREONcepts
mapped to M+ Health Topics) descendents.

2. Vivian ensur eldCMbabr-9GCNM&E® md tCda dl Ood ¢ @ &t Iw@ER 1€ D
discussing the classifications. While much of the US literature about the CMS change10-G3D
simplyrefes t o t he cl aslsOd icradfflo®BdBe asofidl €Ot ter mi nol o
reference to the clinical modification (CMj.is important to distinguish the US version and the
international version.

3. lasked if M+Connecitould use SNOMED CT concepts outside of the SNOMED CT CORE
Problem Listsubset or if there were any legal or licensing restrictions we should know about. Vivian
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said that no license or additional permissions are ndeddth the assumption that anyone uegting

a health topic using a SNOMED CT concept code would be going through an EHR. The issue is not
as clear if the service is available outside of an EHR and if a user can possibly extract chunks of
SNOMED. Vivian said that there were ways to creatatinis if this was the case (ex: access

provided but users must have a UMLS login, etc.)

In terms of suggestions for additional subsets or sections of SNOMED CT recommended for future

use within MedlinePlus Connec tKP)Cdnvergerd Medisau gge st ec
Terminology (CMT) Problem List Subsédit{p://www.nlm.nih.gov/research/umis/Snomed/cmt.html

The IHTSDO is currently deciding which of the codes they will use ®iriternational release. Once

this is determined, additional codes will be chosen for a US extension. Codes not used will be

returned to KP. This process is currently ongoing. Vivian mentioned that Kin Wah could tell us which

pieces of the CMT were includexnd were not included in the CORE Problem List and that M+

Connect could begin by looking at the CMT problem list concepts that are currently mapped to

concepts within his CORE Problem List.

The Introduction section about CMT is copied below:

ConvergehMedical Terminology (CMT) is a set of cliniciaand patient friendly

terminology, linked to US and international interoperability standards, and related vocabulary
development tools and utilitieDeveloped by Kaiser Permanente over many years for use
within its healthlT systems, CMT now includes more than 75,000 concepts.

In September 2010 Kaiser Permanente, the International Health Terminology
Standards Development Organization (IHTSDO) and the US Department of Health and
Human Services jointlyannauc e d Kai ser Per mantebdés donati on
related tooling to the IHTSDO. The donation consists of terminology content already
developed, a set of tools to help create and manage terminology and processes to control the
guality of terminologythat is developed. CMT also includes mappings to classifications and
standard vocabularies including SNOMED CT.

Additional information about CMT is available asAQ.

Vivian also mentined that Phase | of Meaningful Use (M/U) requires the use of a problem list which
can be accomplished using an existing system {@<IM or SNOMED CT) or one developed
internally. Vivian noted that the CORE Problem List Subset of SNOMED CT is the settion
SNOMED that can be used for Phase I. Vivian also mentioned that much of the nursing subset is
already found in the SNOMED CORE subsgie said that Kin Wah would be a good person to
contact regarding CMT and SNOMED CT.

My Notes: We shoultbok up what is required for BRke 1l of M/U from SNOMED CTIf the

Problem List is currently the only required section, | think that further expanding this section is the
best next step. If additional sections that are relevant to M+ Connect are lated pfases of M/U,
then it is worth expanding by mapping to those sections.
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5.

Additionally, Vivian mentioned that she heard a lot about GEMs during her time at HIMMS. Of
particular interest to me was her comment that CMS appeared to be saying that thar6EM

provided, people can use them, but there is no guarantee from CMS that they are correct. | asked if
anyone else was working on a similar project, and she said that there were companies who were using
the GEMs and their own algorithms but nothing Wyddreely distributed. She discussed one group

called IMO (Intelligent Medical Objects) that does a lot of work on vocabulary and interoperability
within EHRS fttp://www.eimo.com). IMO currently provides terminologgbles and crossaps

that are reviewed by AHIMA.

Vivian commented on the enormous increas€-10-CM terms. She noted that she expects
additional analysis of the codes to be conducted oncelEDM is implemented to determine which
codes are used.eBause of limited resources and time, she recommended that people focus their
energy on problem lists.

Lastly, Vivian and | discussed the implementation dates of1GICM as well as meaningful use.

The last release of IGB-CM will occur this October. Imaddition, a release of IGDO-CM will occur
(normal maintenance with additions/updates/etc) in OctoberIIEOM will then be frozen until

after its 2013 implementation (this is the expectation). The next release will occur in October 2014.
Vivian expecs that the upcoming release of ID-CM will be quite large since additional changes
will not be made except for in the case of emergency for 3 years. This is great information to know
since M+ Connect will be able to use the data released this Octgilantimr 2013 and additional
updates and changes will not occur until after everyone has made the 2013 change.

Olivier Bodenreider and Lee PetersSecond Meeting Notes
July 21, 2011

1)

2)

3)

For the first part of the meeting, Olivier and Lee further explained their algorithm to me since | had a
number of questions about how exactly each of the methods worked and what they did in the latest

file.

For latest file, they took out relations framo me fAmapped fromodo sources. Wh;
mapping method (A), the algorithm has better precision. When a source asserts close mapping
relationships to ICELO-CM, they are directional and for a purpose. There are two direg¢tions

mapped_to ashmapped_from. The Restrict to MeSH algorithm does not consider the direction. This
creates better recall but worse precision. By re¢
has better precision but worse recall. Other semantic relations can bie@ttaie algorithm in

addition to mapped_to and mapped_from if there are others that we think would be helpful.

The G/x method includes all ancestors (Broader Terms). They build a graph of the ancestors and
restrict the concepts to those with the sanmeasgics as the source (ex: diseases get diseases). They
only pick ancestors that would have passed the methods used in (I) or (A). They also look at the
distance in order to only get terms with the closest relationship. Ancestors, Siblings, and Cteldren a
included and identified within the mapping (G/a = ancestors, G/s = siblings, G/c=children).
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4) They only use method (O), if they found nothing from the ancestors. They look at concepts outside of
concepts that only share the same semantics. For examplest met hod woul d | ook at
and consider concepts that do not share the same
site_lungo, etc.

5) We al so spent quite a bit of time discussing the
Topics file. Olivier discussed several options for us to choose:
a) [already done] When there is a preferred term (PT), assert it as mapping to the Health Topic.

b) [ already done, but not ideal] When there is no
that need review.

¢c) [new option] When there is 1 PT available (eve
PT and ignore the fAsee al sod ter ms.

d[new option] When there is a PT available, 1[|ist

e) [newoptim] When no PT is available, |list the fAsee &
are fisee alsoo0o ter ms.

) [new option]When no PT is available, |ist the
files.

) Exampl e: f or t h eentitsedHealtraTopicefor Fall,dnjury, ardd-icsi Aid
would all be results because there is only 1 target code for accident, not a target code for each
Aitypedo of accident.

Note: The resulting files, excepetefarsobet opms owi |
a large file with quite a bit of review. One good thing is that the output will distinguish between whether
the mappings are PTs or fAsee alsod ter ms.

We need to decide if we want separate files of these options or one fil@lvatithem together.
My initial reaction was to receive a file with the following:

T The next file should only include PTs. | f a o6
it was initially found as thisif¢paesside. t er mo . I f bo
f This will provide everything resolved to its P

al so ter mo.

Last, we discussed how much they thought the algorithm could actually be improved. Olivier said some

bad mappingsweniaay when t hey r estr i ctioneHe mentiomedthatapped f r on
separatin® T fr om fisee al sheréview as wellswhieisdme sobtree$ gan be removed

from the mapping and algorithm, the other way to improve the bad mappingsréesabipg additional

rules for the output. These are not a part of the algorithm, but are applied to the results. For example, we

can create a rule that says we never EOMtcodt he hea
unless it comes fromgarticular chapter of ICEL0-CM.

Lee Peters created a graphical user interface that can be used to understand how particular mappings
occurred. This can help the person creating rules for output. In addition, we can create a blacklist of topics
if there are ICD10-CM topics we never warb use or Health Topics we never want to use.
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APPENDIX F: ACCESS & EXCEL TIPS & INSTRUCTIONS

The bullets and tables below provide information about where to find all necessary files and how each of
the files and tabs was used for analysis.
1. Allfiles used for analysis are available here:
P\HealthMPlusConnedtCD10_PlanningGEMsMappings (explained below)
2. The files used for the Access database, as well as the Access database are available here:
P\HealthMPlusConnedatCD10_PlanningGEMsMappingsaccessédxplained below)

DOCUMENT KEY

1 Excel Analysis Documents
in: PAHealthMPlusConnedtCD10 Plannin§gGEMsMappings

Document | ICD9_10sample 2011 0722.xIsx

Name (link: PAHealthMPlusConnedtCD10_PlanningGEMsMappingdCD9 10 sample 2011 0722 .x}sx

Descriptio | | used this spreadsheet for the random sample analysis and the selective sample analysis. This

n spreadsheet contains a number of tabs described below.

Tabs 1) Randomsample95: Tab used for analysis of the sample data (95% confidence level, 5% mar
erroy . Data pulled from forward mapping fil

M+ Problem, Problem Note, and Problem Category.
2)Key: Defines the numbers used for the M+ Problem column.
3)Pivot: Tab includes pivot table analysis used to creabla tn the report.

4)Sample (S0Org9): Tab includes all code pairs reviewed for the selective sample. Data pulled |
Sxx and Txx tabs which include all code pairs from-389 chapter that map to a health topic.

5)Original (M+): Tab includes all forwarthapping code pairs that map to a Health Topic. The sar
was pulled from this data.

6)Original (all): Tab includes all forward mapping code pairs (with and without Health Topic
mappings). The Original (M+) tab was created from this data.

7)Numbersé&statsTab includes stats used to calculate the sample. Sorted numbers were the rai
selected numbers from StatTrek used to create the random sample.

8)Mxx i Zxx: Tabs provide all code pairs from MXXZXX sections. These were not used but | le
theminca s e t h ey 0futere ressaech. Gxx antd dxx tabs include old problem category
names.
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file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/ICD9_10%20sample%202011%200722.xlsx

Document
Name

ICDGEMsCombined_2011 0723.xIsx
(link: PAHealthMPlusConnedtCD10_PlanninglGEMsMappingd CDGEMsCombined_2011
0723.xIs}

Descripto || used this spr eads hehefirwaa sind baclevardiGEd s fileehat cdntiaih ¢

n mappings to Health Topics. Individual forward and backward files are also included and both are
coded.

Tabs 1) Pivot: This tab includes pivot table analysis and a graph | created for the reportdtéadhe

number of code pairs within each I€ID-CM chapter in each file (forward/backward) as well as
total number of code pairs from both files within each {0IBCM chapter.

2)Combined: This tab provides the combined master file of both forwarbaotdvard mapping files,
Backward mapping files (10 to 9) are grey in color. Forward mapping files (9 to 10) are orang
color. The original file (backward or for
contains all code pairs with a HaTopic mapping.

3)10 to 9: This tab includes all backward mapping files with a Health Topic mapping. | imported
from Access. They are all grey in color.

4)9 to 10: This tab includes all forward mapping files with a Health Topic mapping. | imported th
from access. They are all orange in color.

5)Duplicates:This tab provides all duplicatésentified from the combined file. | did not use this file
but thought it useful since | could view what was the same between the two files.

M Access Analysis Documents

in: PAHealtiMPlusConnedtCD10 PlannintgGEMsMappingsaccess

Document Name | 9cm to10cm gem.txt

(link: PAHealthMPlusConnedtCD10_PlanninGEMsMappingscces®cm to 10cm
em.tx)

Description

Forward mapping text file dowrdaled from CMS website. File available from
https://www.cms.gov/ICD10/11b1 2011 ICD10CM_and_GEMs."éthin the Downloads
section, select 2011 Diagnosis Code Set General EquivalenqangapZIP]. File was
imported into Access. Contains all IEBCM codes.

Document Name | 10cm to 9cm gem.txt

(link: PAHealthMPlusConnedtCD10 PlanninGEMsMappings&ccessd0cm to 9cm
em.tx)

Description

Backward mapping text file downloaded from CMS website. File available from
https://www.cms.gov/ICD10/11b1 2011 ICD10Cdhd GEMSs.aspWithin the Downloads
section, select 2011 Diagnosis Code Set General Equivalence Mappings [ZIP]. File was
imported into Access. Contains all IEID-CM codes.
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file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/ICDGEMsCombined_2011%200723.xlsx
file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/ICDGEMsCombined_2011%200723.xlsx
file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/access/9cm%20to%2010cm%20gem.txt
file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/access/9cm%20to%2010cm%20gem.txt
https://www.cms.gov/ICD10/11b1_2011_ICD10CM_and_GEMs.asp
file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/access/10cm%20to%209cm%20gem.txt
file://NLMApps/Apps/Health/MPlusConnect/ICD10_Planning/GEMsMappings/access/10cm%20to%209cm%20gem.txt
https://www.cms.gov/ICD10/11b1_2011_ICD10CM_and_GEMs.asp

Document Name

ICD9CM_2010AB_UMLS.xls

Link:

PA\HealthMPlusConnedtCD10 Plannin§GEMsMappingsaccessCD9CM 2010AB_UMLS
XIs

Description

ICD-9-CM description files from Kin Wah Fung, ListerlHCenter. | requested this file from
Kin Wah since | could not find recently updated descriptions of83CM online. This file
includes all Procedure (format XX. XCM. a
The procedure codes need to be extractediwmieans that all codes with format XX.XX
(only 2 characters before the period) need to be removed. Only diagnosis codes will ren
(diagnosis codes have 3 characters before the period). Once the procedure codes are &
removed, all periods should be reved from the remaining Diagnosis codes. File uploadeq
into Access to provide descriptions of ICCM codes in the GEMs mappings.

Document Name

Icd9complete May 1-P011.xIsx
Link:PAHealthMPIlusConnedtCD10_PlanninsGEMsMappingsaccesscd9complete May
11-2011.xIsx

Description

This file is available fronthe MedlinePlus Connect team. It provides K9BCM codes and the
corresponding Health Topics as mapped by the MedlinePlus Connect teawagtilgloaded
into Access to provide Health Topic Mappings to associated9@M codes.

Document Name

ICD10CM_descriptions_may 11 2011.xIsx

Link:

P:\HealthMPlusConnedtCD10_Plannin§GEMsMappings&access§CD10CM _descriptions_m
ay11 2011 .xlsx

Description

This file contains the ICELO-CM descriptions as imported from the CMS website (see ne)
file). First Step: download text file. Second Step: Import into Excel (make sutesatiptions
and codes impowvell). Third Step: Imporinto Access. This file provides all IGDO-CM
descriptions within Access.

Document Name

ICD-10-CM code descriptions.txt
Link: P:\Health\MPlusConnedtCD10_Plannin§GEMsMappings&cces8CD-10-CM code

descriptions.txt

Description

ICD-10-CM code description text file from CMS website. File available from
https://wwwcms.gov/ICD10/11b1 2011 ICD10CM_and_GEMs.a&fithin the Downloads
section, select 2011 Code Descriptiorisong Format, Table Format, and README files
[ZIP]. File imported into Excel and then Access. This was done to improve how the file
imported since th full description did nodriginally import wellto Accesdirectly from the
text file.
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Document Name

MedlinePlusConnect 2011 0711.accdb
Link: PAHealthMPlusConnedtCD10_Plannin§GEMsMapping&accestMedlinePlusConnect
2011 0711.accdb

Description

The Access database usegtdl in and connecthe various fileso create the final documentg
for analysis. The database was used to relate the various text files and provide all codeg
descriptions, GEMs flags, and associated Health Topics.

The maintwo items of use and intereffom the database are the following queries (describ
bel ow): 01li®0tld MaQuididbguayn2l0 i® May 100.

Tables

(tables not used
for final analysis
in italics)

1) 10cm to 9cm gem: Backward mapping file imported from the GEMs text file. DU
import, created separate columns for each flag and added a new column for per
flag. Therefore, if the first flag was a 0 (indicating identical code pairs), the perfe
column had a 1 and the approximate column had a 0. If the first flag was a 1
(indicating an approximate code pair), the perfect column had a 0 and the apprg
column had a 1. The numbers expressed for ththébugh &' flags were directly
translated tdheir corresponding columns. For example, if Flags=0, Perfect Flag
column will have a 1, all other columns will have 0. If Flags=10000, Perfect Coly
will have 0, Approximate Column will have 1, all others will have 0. | also kept a
column with the flagén their original state to doublecheck the flags while working

2) 9cm to 10cm gem: Forward mapping file imported from the GEMs text file. Durin
import, created separate columns for each flag and added a column for perfect {
For example, if Flags=0,ePfect Flag column will have a 1, all other columns will
have 0. If Flags=10000, Perfect Column will have 0, Approximate Column will hg
1, all others will have 0. Also kept the normal flag column.

3) ICD10CM Descriptions May 13 2011: File imported fromcEkdocument. Excel
document created from tefite downloadedrom CMS website (see Excel file of
same name above).

4) Icd9cm 2010ab umls: old version of IEBCM description file. Have not deleted in
case it is linked to any necessary documents.

5) lcd9cm2010ab uml$ May 13: Current version of ICI9-CM description file. File
imported from Excel file of same name.

6) May11,2011 ICD9 to M+ Topics: MedlinePlus Health Topic file with IEGBCM
codes, ICB39-CM code descriptions, and mapped Health Topics. Iteddrom
MedlinePlus Connect excel sheet titled lcd9complete MagQ11l.xlIsx (see above).
Will need to be updated with most recent version.

7) Twoway matches with 10IDs: Provides a list of all code pairs that are the same
between the forward and backwarthpping files. Code pair ID is based on the
backward mapping file.

8) Twoway matches with 9IDs: Provides a list of all code pairs that have the same
9-CM codes. Code pair ID is based on the forward mapping file.
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9)

10) Unmatched 9cm to 10cm gem: Provides a list of all code pairs that are unique tq

Unmatched 10cm to 9cm gem: Providesstdf all code pairs that are unique to the
backward mapping file.

forward mapping file.

Queries

(queries not used
for final analysis
in italics)

1)

2)

3)

4)

5)

10 to 9 Query 2011 May 1: Backward mapping file ultimately used for analysis
(after imported into Excel). Includes the following columns: ICD10CM Code,
ICD10CM Description, ICD9CM Code, ICDICM Description from UMLS, ICD9(G
Description from M+Connect fileMedlinePlus Topics-B, Flags, Perfect Flag,
Approximate Flag, No Map Flag, Combination Flag, Scenario Flag

97 10 queryi 2011 May 10: Forward mapping file ultimately used for analysis (g
imported into Excel). Includes the following columns: ICD9QMde, ICDI9CM
Description (UMLS and M+Connect), ICD10CM Code, ICD10CM Description,
MedlinePlus Topics-B, Flags, Perfect Flag, Approximate Flag, No Map Flag,
Combination Flag, Scenario Flag

Find duplicates for May11,20711ICD9 to M+ Topics: | ran thiswery to find all
duplicates within the Health Topics file (May11,20D9toM+Topics). This is
purely to make sure there are no errors in that file that will impact the 10 to 9 an
10 queries. | only used this at the beginning, before creating thieypse2 queries.

Twoway matches with 10IDs Query: This finds code pairs that are the same in
the forward and backward mapping files. | did not use this query.

Unmatched 10cm to 9cm gem without matching 9cm to 10cm: This finds all unig
(or unmatched) code pairs in the 10 to 9 file. | did not use this query.
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INSTRUCTIONS AND COMMENTS

Issues Experienced:

1

Inclusion of PCS codes from UML8e of ICD-9-CM descriptiongfirst remove PCS, then remove

period)

o Any ICD files from the UMLS will include both procedure (PCS) and diagnosis (CM) codes. The
Procedure codes need to be removed first. Remove the Procedure codes before removing the
periods. The format of procedure codes is XX.XX. There are ALWAYS two characters before the
period. The format of diagnosis codes is XXX. XXXX. There are ALWAYS three characters
before the period.

Period removal

o All periods need to be removed from the codesredtaey are linked within Access. The format
of Diagnosis codes is XXX.XXXX. There are ALWAYS three characters before the period. The
number of characters after the period can be zero or four. | recommend loading everything into
Access firstand thenusitgh e A Fi ndd and AReplaced options
This can also be done in Excel if the file is first an Excel file.

Codes and Descriptions not importing correctly

o When I first imported the ICEL0-CM descriptions directly from the textds available on the
CMS website, the full descriptions did not import. Import the text file into an Excel document
first. Make sure that all codes and descriptions import correctly. Then import the Excel file into
Access. When importing, make sure thatadditional columns are added, etc. and ensure that all
codes and descriptions properly imported before linking it with other tables.

Access Instructions:

1.

2.

Pull the new versions of the filesscusse@bove into Access.
a. Forward and Backward mapping GEfilss
b. ICD-9-CM and ICD10-CM Description files
c. MedlinePlus Connect Health Topic mapping file
Check the imported data for each file. Ensure that all codes, descriptions, etc. imported correctly
before linking the various tables.
Run a query to find duplates in the MedlinePlus Connect file. Make sure no duplicates exist.
Create two queries: one for the forward mapping GEMs file and one for the backward mapping
GEMs file. Results should show the IEECM codes (or 10CM), the descriptions of the ISITM
codes, the associated ICD10 codes and their descriptions, MedlinePlus topics associated with each
ICD-9-CM code, and the GEMs flags (see images and SQL view for relationship instructions. Also
look at old Access to determine relationships):
a. Tables involvedn forward mapping query (9 to 10 query):
i. 9cmto 10cm gem
ii. ICD10CM Descriptions
iii. ICD9CM Descriptions UMLS
iv. MedlinePlus Connect File (May11,20LICD9 to Health Topics)

50

ayv



b. Tables related in backward mapping query (10 to 9 query):
i. 10cmto 9cm gem
ii. ICD10CM Descripbns
iii. ICD9CM Descriptions UMLS
iv. MedlinePlus Connect File (May11,201LICD9 to Health Topics)
5, Check the data for errors at this point as wel/l
imported correctly. If a field did not import correctipake sure that the original file has all periods
and punctuation removed.
6. Import the final versions into Excel. This will result in 2 Excel files.
7. Filter out any code pairs that do not include a mapping to a Health Topic. This will be done in both
Excelfiles.
8. Ensure that each file is organized identically (same column order and headings)
9. Combine the two files into one. This file will contain all GEMs code pairs with mappings to
MedlinePlus Health Topics.
10. If desired, you can run a query to find duplesafinstances where the I&ICM code, ICD10-CM
code, and all Health Topics are the same) and pull these to review separately. | was unable to remove
these duplicates and it is not a necessary step.

Access Screenshots and SQL View for 9 to 10 queni@rid 9 query

1. 9-10 query

a. Join properties for all tables EXCEPT 69 to
records from 69cm to 10cm gemd and only thos
where the joined fields are equal

Design View
Mayll, 2011 -1C0D9 to ...
*
¥ 1D
icd9cm 2010ab umls - ... ICD9 Code
* ICD9Description-h+
7 Mplus Topic 1
1C09CodeUMLS2010. Mplus Topic 2
ICDIUMLS20104B De\ Mplus Topic3

9cm to 10cm gem

® Y
¥ 1D
ez} E
ICD10CM Descriptions ... 1010
# Flags
71D / Perfect Flag
ICO10Code Approximate Flagv
ICD10Description Mo Bize Bloo
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SQL View:

SELECT [9cm to 10cm gem].ICD9, [9cm to 10cm gem].ICD10, [9cm to 10cm gem].Flags, [9cm

to 10cm gem].[Perfect Flag], [9cm to 10cm gem].[Approximate Flag], [9cm to 10cm gem].[No

Map Flag], [9cm to 10cm gem].[Combination Flag], [9cm to 10cm gengri&co Flag], [9cm to

10cm gem].[Choice List Flag], [May11, 2011CD9 to M+ Topics].[ICD9DescriptioM+],

[May11, 2011- ICD9 to M+ Topics].[Mplus Topic 1], [Mayl11, 2031CD9 to M+

Topics].[Mplus Topic 2], [May11, 2014I1CD9 to M+ Topics].[Mplus Topi@&], [icd9cm 2010ab

umis- May 13].[ICDOUMLS2010AB Description], [[CD10CM Descriptions May 13

2011].ICD10Description

FROM [ICD10CM Descriptions May 13 2011]

RIGHT JOIN (([May11, 2011 ICD9 to M+ Topics]

RIGHT JOIN [9cm to 10cm gem]

ON [Mayl1, 2011 ICD9 to M+ Topics].[ICD9 Code] = [9cm to 10cm gem].ICD9)

LEFT JOIN [icd9cm 2010ab umigviay 13]

ON [9cm to 10cm gem].ICD9 = [icd9cm 2010ab umiday 13].ICD9CodeUMLS2010AB)

ON [ICD10CM Descriptions May 13 2011].ICD10Code = [9cm to 10cm gem].ICD10

2. 107 9 Query

a. Join properties for all tables EXCEPT 610cm

ALL records from 69cm to 10cm gemd and only

where the joined fields are equal b

Design View
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ICDI0CM Descriptions ...

&

) 10cm to 9cm gem

ICD10Code e
ICD10Description \ 7D
1CD10

Icoa

Flags

Perfect Flag

Approximate Flag

Mo Map Flag

icd9em 2010ab umls - .. Combination Flag
= Scenario Flag

7o Choice List Flag

109 CodelML52010.
ICD9UNMLS2010AE Dt

Mayll, 2011 -1CD9 to ...

®

7 1D
ICD9 Code
ICDaDescription-M=
Mplus Topicl
Mplus Topic 2
Mplus Topic3

SQL View

SELECT [10cm to 9cm gem].ICD9, [10cm to 9cm gem].[Perfect Flag], [10cm to 9cm
gem].[Approximate Flag], [10cm to 9cm gem].[No Map Flag], [10cm to 9cm
gem].[Combination Flag], [10cm to 9cm gem].[Scenario Flag], [LOcm to 9cm gem].[Choice
List Flag], [[ICD10CMDescriptions May 13 2011].ICD10Description, [LOcm to 9cm
gem].ICD10, [Mayl11, 20111CD9 to M+ Topics].[ICD9DescriptioiM+], [Mayll, 2011-

ICD9 to M+ Topics].[Mplus Topic 1], [Mayl11, 201-1CD9 to M+ Topics].[Mplus Topic 2],
[May11, 2011- ICD9 to M+ Topcs].[Mplus Topic 3], [L0cm to 9cm gem].Flags, [icd9cm
2010ab umls May 13].[ICDO9UMLS2010AB Description]

FROM [icd9cm 2010ab umisMay 13]
RIGHT JOIN (([May11, 2011 ICD9 to M+ Topics]

RIGHT JOIN [10cm to 9cm gem] ON [May11, 201ICD9 to M+ Topis].[ICD9 Code] =
[10cm to 9cm gem].ICD9)

LEFT JOIN [ICD10CM Descriptions May 13 2011] ON [10cm to 9cm gem].ICD10 =
[ICD10CM Descriptions May 13 2011].ICD10Code) ON [icd9cm 2010ab uivlay
13].ICD9C0odeUMLS2010AB = [10cm to 9cm gem].ICD9;
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APPENDIX G: PRESENTATION SCREENSHOTS

MedlinePlus Connect:
Planning for Clinical Coding
System Changes

Kristen Burgess
Associate Fellow
National Library of Medicine

ervices Division

August 8, 2011

MedlinePlus Connect

ation, or lab -
sed request
EHR/PHR MedlinePlus

Consumer health information Connect
targeted response

Patient portal Clinical system

AGENDA

1. MedlinePlus Connect
2. Challenge & Goals

3. Methods & Results
4. Recommendations
5. Lessons Learned

6. Acknowledgments

Problem Code Request

SNOMED it m List Subset

EHR/PHR MedlinePlus
MedlinePlus Health Topic Connect

Patient portal Clinical system
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Problem Code Request

* Currently matches...
—Over 12,000 ICD-9-CM &

—Nearly 5500 SNOMED CT CORE
Problem List Subset codes

to MedlinePlus consumer health topics

Maps diagnosis codes to up to three
unique health topics

CHALLENGE

* The Centers for Medicare and Medicaid
Services will require ICD-10-CM for billing
transactions in October 2013.

* MedlinePlus Connect will need to support
ICD-10-CM in advance of October 2013.

METHODS & RESULTS

Initial Research and NLM Staff
Meetings

Analysis 1) General Equivalence
Mappings (GEMS)

Analysis 2) Lister Hill Mappings
Using the UMLS

Recommendations for MedlinePlus
Connect Supporting ICD-10-CM

\/

Problem Code Response

fedline Connect

8/11/2011

PROJECT GOALS

Answer the following key questions:

1%

What are the differences between ICD-9-
CM and ICD-10-CM for MedlinePlus
Connect to consider?

What are the options to facilitate the
change?

How will MedlinePlus Connect
implement its support of ICD-10-CM?

Question 1

What are the differences between
ICD-9-CM and ICD-10-CM
for MedlinePlus Connect to consider?
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